UNITED STATES OF AMERICA
BEFORE THE
FEDERAL ENERGY REGULATORY COMMISSION

Governor Josh Shapiro and
The Commonwealth of Pennsylvania

V.
Docket No. EL25-46-000
PJM Interconnection, L.L.C.

N N N N N N N

PROTEST OF THE ELECTRIC POWER SUPPLY ASSOCIATION!

The Complaint filed in this docket underscores a fundamental misunderstanding of the
Reliability Pricing Model (“RPM”). Prices are intended to be lower when there is a surplus of
supply, and prices are intended to be higher when there is increased demand coupled with
decreased supply. This is basic economics. The entire purpose is to ensure that the right price
signals are sent and that when more supply is needed due to ever-increasing demand, that there is
an accurate price signal to incent new entry. There are many ways to incent investment in
additional megawatts, and the fact that there may be delays in building entirely new entry when
an elevated price signal is sent does not mean that the existing tariff, and the design of the Base
Residual Auction (“BRA”), are unjust and unreasonable.

The underlying basis for the Complaint is seductively simple. After a decade of low
prices, well below the Net Cost of New Entry (“Net CONE”), the most recent auction cleared
slightly above Net CONE. Complainants allege that a similarly high auction price is expected in

this next auction. The Complainants allege that interconnection queue challenges and
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compressed auction timelines foreclose market participants from responding to the high price in
this single auction, and thus the market rules are not just and reasonable. This is the entirety of
the Complainants’ case. As demonstrated below, the Complainants have offered no basis for
which to grant this Complaint, and thus it must be rejected.

As explained herein and in the attached Aftidavit of Paul M. Sotkiewicz, Ph.D
(“Sotkiewicz Affidavit”), which is incorporated by reference, there are three reasons why the
Commission should deny the Complaint. First, the Complaint does not satisfy the burden to
demonstrate that the existing rate is not just and reasonable. Second, the replacement rate
submitted in the Complaint is not just and reasonable And, third, the Governor of Pennsylvania
does not have legal authority to bring the complaint on behalf of the Commonwealth of
Pennsylvania.

Accepting the Complaint would amount to the Commission declaring that “[f]air is foul,
and foul is fair.”? It is the equivalent of declaring that higher prices that reflect market realities
of increased demand coupled with decreased supply (and ever-increasing retirements) are bad.
The PJM capacity market tightened quicker than many expected due to increased retirements
resulting from previous capacity market changes that undercompensated existing resources.
Granting the Complaint would send a “wait-and-see” message to investors which will further
undermine resource adequacy and reliability objectives of the RPM and delay the point at which

capacity prices will moderate.

2 William Shakespear, MacBeth, act 1, scene 1 (The Complete Works of William Shakespeare 858 (Barnes &
Noble, Inc. ed., Sterling Publishing Co., Inc. 2015)).



Such action would be a means to achieve one end (i.e., lower prices) when there is a
supply surplus as well as when there is a supply shortage, and it would distort the price signals
needed to incent new entry.

L Federal Power Act Section 206 requires that two steps are satisfied.

The Federal Power Act (“FPA”) requires that rates for the sale of electric energy in
interstate commerce for resale be “just and reasonable.”® Under FPA section 206, the basis upon
which this Complaint was filed, the Commission, by its own motion or upon complaint from a
third party, may remedy any “rate [or] charge” or “any rule, regulation, practice, or contract
affecting such rate [or] charge” found to be “unjust [or] unreasonable.”® The burden is on the
Complainant. PJM—the Respondent to this Complaint—is not required to make an affirmative
showing that the challenged rates are just and reasonable. Rather, “[t]he burden of proving an
unjust or unreasonable rate rests with the party that initiated the proceeding—that is, the
Commission or the third-party complainant.”> Should the Complainant prevail in demonstrating
that an existing rate is unjust and unreasonable, there is a second step under FPA section 206: the
Commission will set a replacement rate.®

It has been explained that “[t]he reasonableness of a rate is assessed in light of the FPA’s
goals of promoting reliable service at reasonable rates and developing plentiful energy

supplies.”” But the fact that there may be factors, apart from the tariff provisions at issue, that

3 16 U.S.C. § 824d(a).

4 Id § 824e(a).

5 Pub. Citizen, Inc. v. FERC, 7 F.4th 1177, 1183 (D.C. Cir. 2021).
6 16 U.S.C. § 824e(a).

7 Constellation Mystic Power, LLC v. FERC, 45 F.4th 1028, 1035 (D.C. Cir. 2022).



interfere with the achievement of those goals, does not mean that a tariff is unjust and
unreasonable.

I1. PJM’s Tariff is Just and Reasonable.

Complainants have not met their statutory burden to show that the RPM is unjust and
unreasonable. The fact that a single auction results in elevated prices in response to supply
constraints does not mean that the tariff is unjust and unreasonable—it means that the auction is
working and sending price signals that are consistent with reliability needs. PJM’s tariff, in its
current form, allows for the price signals necessary to incent new entry in circumstances where
demand increases and supply decreases. As explained in the Sotkiewicz Affidavit, there are three
essential elements to PJM’s RPM design: 1) a downward sloping demand curve rather than a
vertical demand for capacity; 2) different VRR Curves for different locations based on
transmission constraints to move energy into constrained areas; and 3) a three-year forward
auction for capacity that explicitly recognizes the time to build.® And the VRR Curve also
appropriately signals, based on prices, when there is excess supply. In other words, it functions
based on market dynamics. PJM’s capacity market, i.e., the RPM, is designed to “secure[]
enough power supplies three years in the future to ensure that sufficient supply will be available
to meet peak consumer demand.”’

As an initial matter, it is important to recognize the purpose of the BRA, and price signals
contemplated by the market design. All of the parameters are periodically updated for the
purpose of ensuring generally that the marginal new capacity resource will recover Net CONE

over the long term. Those parameters ensure that the capacity market rules send the proper long-

8 Sotkiewicz AfT. § 35.

®  PJM, PJM Capacity Market: Promoting Future Reliability, at 1 (July 16, 2024), https://www.pjm.com/-
/media/about-pjm/newsroom/fact-sheets/pjm-capacity-market-promoting-future-reliability-fact-sheet.ashx.



term investment signals to ensure capacity that can meet the reliability needs of the region. The
RPM, which was established in 2006, is a dynamic, not static, market, and the RPM’s market
signals affect investor decisions over the long term, not just in the upcoming auction.!! Without
the appropriate price signals over the long term, PJM is at risk because these long-term price
signals are increasingly important due to resource adequacy and reliability constraints that are
anticipated in the PJM region.!? Thus, the entire premise of the Complaint, i.e., that a single
auction that cleared slightly above Net CONE, cannot be the basis for finding that the existing
market rules are not just and reasonable. Moreover, the Complainants do not refute the fact that
higher prices should be expected in the next auction given expected supply-demand
fundamentals. Rather, they are making a subjective claim that while higher prices should be
expected, the expected prices are too high.

Nonetheless, it is important to recognize that market fundamentals are changing, and thus
higher prices should be expected. On December 17, 2024, the North American Electric
Reliability Corporation (“NERC”) published its 2024 Long-Term Reliability Assessment.!? In
NERC’s Capacity and Energy Risk Assessment Area Summary, NERC concluded that in 2026,

PJM will be at an elevated risk level and “[r]esource additions are not keeping up with generator

10 See PJM Interconnection, L.L.C., 115 FERC 9 61,079 (2006), denying reh’g & approving settlement subject to
conditions, 117 FERC 61,331 (20006).

See Sotkiewicz Affidavit ] 22-25 (“It is the long-term set of prices that have been observed in combination with
expectation regarding the path of future prices that drive the ultimate decisions of generation owners to remain in
the market, retire, or enter the market based on their own unique circumstances.”).

12 See, e.g., PIM, PJM Capacity Auction Procures Sufficient Resources to Meet RTO Reliability Requirement, at 1
(July 30, 2024), https://www.pjm.com/-/media/DotCom/about-pjm/newsroom/2024-releases/20240730-pjm-
capacity-auction-procures-sufficient-resources-to-meet-rto-reliability-requirement.ashx (acknowledging that
there are “reliability concerns associated with reducing supply and increasing demand”).

13 NERC, 2024 Long-Term Reliability Assessment (Dec. 2024) (“2024 LRTA”),
https://www.nerc.com/pa/RAPA/ra/Reliability%20Assessments%20DL/NERC_Long%20Term%?20Reliability%
20Assessment_2024.pdf.



retirements and demand growth,” and further, “[w]inter seasons replace summer as the higher-
risk periods due to generator performance and fuel supply issues.”'* And NERC also states that
“PJM’s projections for generator additions in 2025 and 2026 are scaled back dramatically from
the 2023 [Long-Term Reliability Assessment (“LTRA”)] while demand forecasts continue to
rise,” and “[a]s a result, [anticipated reserve margins] for future years have fallen by as much as
nine percentage points from last year.”!> “The trends in demand growth and resource additions
create resource adequacy and system planning challenges for PJM as it carefully manages
generator deactivation requests from the aging fossil and nuclear fleet.”!®
In light of NERC’s 2024 LTRA, it is important for the Commission to remember that,

contrary to what is implied in the Complaint, the PJM market is dynamic, not static. The
decision by generation owners, including EPSA’s members, when it comes to whether to commit
to investment in new generation, whether to retain a resource, whether to retire a resource, or
whether to invest in an uprate or other equipment modification or operation to produce additional
MWs, is not based on a single snapshot in time. Instead, EPSA’s members look at the adequate
or inadequate revenue streams and prices over time, i.e., the highs and the lows over the course
of several years. As Dr. Sotkiewicz puts it:

What matters for resources owners is the expected stream of

revenues from the RPM Capacity Market over the life of the asset,

and not just a single snapshot in time. Resource owners understand

there will be fluctuations in prices due to changes in market

fundamentals be they increases in demand, technological

advancements such as hydraulic fracturing which has been a boon
to Pennsylvania, continued cost reductions and efficiency gains in

4 Id at7.
15 Id. at 16.

Id; see also Testimony of Diane Holder, ReliabilityFirst, Technical Conference on Resource Adequacy: Session
1, at 1:12:45-1:15:17, Pa. Pub. Util. Comm’n (Nov. 25, 2024) (discussing potential impact on reliability of load
growth and retirements in PJM).



generating technology, or environmental policies that may lead to
generator retirements. The PA complaint would set a dangerous
precedent that truncates the higher prices that may occur over time,
while still exposing resource owners to lower prices throughout the
life of the asset. Once such expectations take hold, this will affect
the entry and exit decisions of resources effectively making new
entry less attractive, and exit more attractive in relative terms, which
will only exacerbate the worries about impending capacity shortfalls
as noted in the PA complaint and in recent PIM filings.!’

The increased retirements of needed generators in the PJM region and the decisions by
PJM to enter into Reliability Must-Run Agreements such as those entered into with Talen’s
Brandon Shores and H.A. Wagner plants underscore that generators in PJM have historically
been undercompensated.'® Moreover, the reliability risks now facing the region are beyond
dispute. For example, NERC explained in its 2023 LTRA that “PJM [has] found increasing
reliability risks due to the potential for the timing of generator retirements to be misaligned with

19 and “[t]rends toward higher

load growth and the arrival of new generation on the system,
demand, faster generator retirements, and slower resource entry could expose PJM to decreasing
Planning Reserve Margins and reliability challenges from imbalanced resource composition and
resource performance characteristics.”2°

The Complaint also loses sight of the fact that PJM’s tariff has a mechanism in place for

when the BRA produces elevated prices, i.e., the Reliability Backstop mechanism, which may be

used when there are three years of capacity shortages. In designing the RPM, PJM envisioned

17 Sotkiewicz Aff. § 4.

18 Cf. PIM, Letter in Response to Deactivation Notice for Brandon Shore I & 2 (June 1, 2023),
https://www.pjm.com/-/media/planning/gen-retire/deactivation-notices/pjm-response-letter-brandon-
shores.ashx; PIM, Letter in Response to Deactivation Notice for Wagner Generating Units 1, 2, 4 & CT (Jan. 4,
2024), https://www.pjm.com/-/media/planning/gen-retire/deactivation-notices/pjm-response-letter-wagner.ashx.

19 NERC, 2023 Long-Term Reliability Assessment, at 76 (Dec. 2023),
https://www.nerc.com/pa/RAPA/ra/Reliability%20Assessments%20DL/NERC LTRA 2023.pdf.

2 Id.



that supply shortages could result in high capacity prices in some capacity auctions. Section 16
of Attachment DD of the PJM Tariff establishes the Reliability Backstop mechanism under
which reliability backstop measures are triggered when capacity supply falls below the Installed
Revenue Margin for three consecutive delivery years. Therefore, the RPM anticipates that there
will be times of tight supply conditions and provides a backstop mechanism to guard against that.
The Reliability Backstop mechanism provides that,

[i]f such a shortfall [of procured capacity] occurs in the Base

Residual Auctions for three consecutive Delivery Years, the Office

of the Interconnection shall declare a capacity shortage and make a

filing with FERC for approval to conduct a Reliability Backstop

Auction. Upon receipt of such approval, the Office of the
Interconnection will conduct a Reliability Backstop Auction . . . .2!

This provision of PJM’s tarift reaftfirms that PJM anticipated a period—not just a single
year—of high prices during times of increased demand and decreased supply. It underscores the
economic underpinnings of the BRA structure that for new entry to occur, it may require a few
auctions with elevated price signals. This is why that mechanism is provided when there is a
shortfall over the course of three delivery years. As explained in the Sotkiewicz Affidavit,?? the
Reliability Backstop mechanism’s purpose is “to guarantee that sufficient generation,
transmission and demand response solutions will be available to preserve system reliability.”*

Additionally, Complainants have not identified material changed circumstances since the
Commission’s decision to approve the current RPM design in 2022. The current form of the

auction parameters were put in place for a good reason. PJM has “propose[d] to modify the

formula for determining the price cap to the greater of Gross CONE or 1.75 times Net CONE . . .

2 PJM OATT, Attach. DD § 16.3(a)(ii).
22 See Sotkiewicz Aff. § 38-42.

23 PJM OATT, Attachment DD, § 16.1.1.



because market conditions could change between the relevant RPM auction and the delivery
year, and the prospect of such changes may be difficult to estimate” and therefore, there was a
risk that PJM could underestimate Net CONE?* and under-procure capacity if the cap was set too
low.? As Dr. Sotkiewicz explains, the uncertainty in estimating Net CONE that caused Brattle
to recommend, and PJM to adopt, the current price cap has not materially changed.?

In addition, while the increased load growth has tightened supply and demand more
quickly than many anticipated, this does not constitute changed circumstances from when the
current parameters were adopted. Market conditions constantly change in PJM. Just because the
price response to those changes occurred in the most recent BRA does not mean there was not
writing on the wall of the direction things were going in PJM with increased retirements of
existing resources and load growth. Similarly, the Complaint’s suggestion that interconnection
constraints are a recent occurrence is incorrect. PJM suffered from interconnection backlogs in
2022 when the current market design was proposed and in 2023, when the tariff revisions were
approved.

Similarly, the auction delays are not a changed circumstance because there have been
instances where the Commission has delayed the BRA that pre-date when the current parameters

were approved by the Commission.?’

24 As explained in the Sotkiewicz Affidavit, Net CONE within the RPM Capacity market is an administratively
determined value based on the estimated cost to build and bring to commercial operation the Reference
Resource and an estimate of the Net Energy and Ancillary Service (“Net EAS”) Offset. Sotkiewicz Aff. q 43.

%5 See PJM Interconnection, L.L.C., 182 FERC Y 61,073 (2023).
26 Sotkiewicz Aff. ] 43-51.

27 PJM Interconnection, L.L.C., 183 FERC ¥ 61,172 (2023) (delaying auctions for 2025/2026 through 2028/2029
delivery years); PJM Interconnection, L.L.C., 178 FERC 9 61,122 (2022) (revising schedule for auctions
through 2026/2027 delivery years);PJM Interconnection, L.L.C., 177 FERC 9 61,209 (2021) (delaying
2023/2024 BRA), clarified by PJM Interconnection, L.L.C., 178 FERC 9 61,085 (2022); Indep. Mkt. Monitor

(cont'd)



Potentially high capacity prices do not cause the RPM to be unjust and unreasonable.
The Complaint estimates that the 2026/2027 BRA could result in capacity costs that make it
“the most expensive in capacity market history” and even “the largest unjust wealth transfer in
the history of U.S. energy markets.”?® Complainants assert that the 2026/2027 BRA could
result in capacity prices that are “astronomical,” “record high,” “unreasonably high” and
“extremely high.”? But the mere fact that capacity prices may be high cannot support
Complainants’ burden to prove that the RPM market design is unjust and reasonable.

As explained in the Sotkiewicz Affidavit, a single capacity auction resulting in high
prices does not prove that the market design is unjust and unreasonable. Market participants
make market entry and exit decisions over the long term. Those decisions are not based on the
results of a single auction. The RPM is designed to provide price signals to potential entrants
over an extended period of time, including periods of both surpluses and shortages. It is
expected, therefore, that there will be periods of high prices and low prices as supply and
demand conditions change over time. For example, in the three capacity auctions before the
2025/2026 BRA, capacity prices were unusually low and declining.>® When prices hit the

market cap during times of scarcity, that is not evidence that the market design is unjust and

for PJM v. PJM Interconnection, L.L.C., 176 FERC 9 61,137 (2021) (granting waivers to deadlines for
2023/2024 BRA); PJM Interconnection, L.L.C., 177 FERC 9 61,050 (2021) (approving various delays to
2023/2024 auctions); Calpine Corp. v. PJM Interconnection, L.L.C., 173 FERC 61,061 (2020) (revising
2022/2023 and 2023/2024 delivery-year schedules); Calpine Corp. v. PJM Interconnection, L.L.C., 168 FERC
461,051 (2019) (revising 2022/2023 delivery-year schedule); PJM Interconnection, L.L.C., 164 FERC § 61,153
(2018) (delaying 2022/2023 BRA).

2 Complaint at 1.

¥ Id atl,4,19,32.

30 Sotkiewicz AfT. § 16 & Table 1. See also PIM, 2024/2025 RPM Base Residual Auction Results, at 1,
https://www.pjm.com/-/media/markets-ops/rpm/rpm-auction-info/2024-2025/2024-2025-base-residual-auction-
report.ashx (2024/2025 RPM Base Residual Auction Results); see id. at 5; see also PIM, 2024/2025 RPM Third
Incremental Auction Results (May 23, 2024), https://www.pjm.com/-/media/markets-ops/rpm/rpm-auction-
info/2024-2025/2024-2025-31a-report.ashx.

10



unreasonable. Rather, the high prices create incentives for new entry and provide a positive
signal to market participants to invest in increasing the generation supply, which ensures
reliability and helps bring down prices in the future.

The Complaint asserts that, given there was little uncleared capacity in the 2025/2026
BRA, that somehow demonstrates that it will not be possible for future auctions under existing
rules “to summon a reliability improvement commensurate with such extraordinary cost.”?!

Such a claim is overly simplistic. Market participants offering capacity in the most recent
auction were facing entirely different market signals when making the decision to offer capacity.
The region had experienced a prolonged period of extremely low prices, well below Net CONE,
so evidence of offering behavior in advance of the last auction simply has little relevance to
anticipated offering behavior in auctions going forward. Thus, the volume of uncleared capacity
in the prior auction has no relevance to what resource owners and developers may do in response
to the last auction.

The estimated PJM-wide capacity costs from the 2026/2027 BRA—while large compared
to recent PJM capacity market auction results—pale in comparison to the potential costs that
could be imposed on consumers from a reliability event caused by a failure to attract sufficient
supply in PJM. Capacity costs, even in the range of $20 billion as estimated by Complainants,
are a fraction of the economic costs that could be imposed on consumers in the PJM region by a
significant reliability event.

And, even if estimates of unusually high prices could support Complainants’ burden to

prove that the RPM has become unjust and unreasonable, Complainants have not adequately

31 See Complaint at 19.

11



supported their estimate of high prices in the upcoming auctions.*?> As explained in the
Sotkiewicz Affidavit, Complainants make two implicit assumptions regarding the state of the
market for the next two upcoming auctions regarding demand growth and the impact of the
maximum price.>? But neither of these assumptions will necessarily be true, calling into question
the reasonableness of Complainants’ predictions.

Finally, Complainants cannot rely on PJM’s section 205 filings to satisfy their section 206
burden of proof. In an attempt to support their burden of proof under FPA section 206,
Complainants cite extensively to PJM’s recent section 205 filing in Docket No. ER25-682 to
revise certain RPM rules—particularly the proposal to use a combustion turbine (“CT”) rather
than a combined cycle plant as the reference resource in developing CONE as supported by the
Affidavit of Samuel Newell (“Newell Aff.”).3* Complainants suggest that PJM’s conclusion—
that the RPM should be revised to change the reference resource—also supports their argument
that the RPM’s price cap has become unjust and unreasonable.*> Complainants’ reliance on this
PJM section 205 filing is misplaced. In that filing, PJM was not required to, and did not attempt
to, argue that the RPM is unjust and unreasonable. To the contrary, PJM’s filing undercuts
Complainants’ claim of unjustness and unreasonableness here.

PJM’s proposal to change the reference resource was filed under FPA section 205. Under
that provision, the proponent of a rate change is not required to show that the existing rate is

unjust and unreasonable—or even that its proposed rate is superior to the existing rate or any

32 See Complaint Attachment 1, Decl. of Kris Aksomitis 9 36-37.
3 See Sotkiewicz AfT. 9 60.

3% See PJM Interconnection, L.L.C., Docket No. ER25-682-000, Revisions to Reliability Pricing Model,
Attachment C, Affidavit of Dr. Samuel A. Newell (Dec. 9, 2024).

35 See Complaint at 2 (“PJM itself has recognized the failures of its current design.”); Id. at 17 (“PJM’s own

expert . . . recognizes the need to change the current cost formula . . . .”).
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other alternative rate. All the proponent is required to do is to demonstrate that the proposed rate
is just and reasonable.*® Indeed, Commission precedent holds that PJM has particular flexibility
to propose changes to the reference resource under section 205. The Commission allows PJM to
change the reference resource as long as its choice is adequately supported.’” PJM, therefore, is
not required to prove in Docket No. ER25-682 that the current RPM is unjust and unreasonable,
and its filing in that proceeding in no way suggests that the RPM has become unjust and
unreasonable. That filing simply does not help Complainants satisfy their Step One burden of
proof in this section 206 proceeding.

In fact, PJM’s filing in Docket No. ER25-682 contradicts Complainants’ position in this
case. Although PJM partially justified its choice to use a CT for the reference resource on the
ground that this would have the effect of reducing the price cap, PJM expressly declined to
propose any direct change to the currently approved cap. PJM reasoned that directly lowering
the price cap “would come at a greater cost to reliability” because it would “exclude resources”
in the short term and “increase investor perceptions of regulatory risk” in the long term.*® In
other words, PJM’s filing repudiates Complainants attempt here to change the price cap and
supports that the currently approved cap remains just and reasonable and that changes to the cap

would harm reliability and PJM’s capacity market.

36 See, e.g., Del. Div. of the Pub. Advocate v. FERC, 3 F.4th 461, 465-66 (D.C. Cir. 2021) (citing PJM Power
Providers Group v. FERC, 880 F.3d 559, 562 (D.C. Cir. 2018)).

37 See PJM Interconnection, LLC, 167 FERC § 61,029 at P 58 (2018); PJM Interconnection, LLC, 129 FERC
461,090 at P 47 (2009) (“PJM is free to review the choice of reference resource for determining CONE and
choose another resource if PJM finds that resource more appropriate.”).

38 Newell Aff. § 20; see also id. § 6 (further reducing the cap “could frustrate RPM’s goal of providing a degree of

long-term stability” and “come at a greater cost to reliability in the short term™).
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For the foregoing reasons, PJM’s existing tariff has not been proven to be unjust and
unreasonable. It was intended to produce higher prices in times of shortfall and lower prices in
times of surplus.

III. Complainants Have Not Met Their Statutory Burden to Show that the
Replacement Rate is Just and Reasonable.

Complainants seek for the capacity price cap to “be set at the greater of 1.5 times Net
CONE or 1.5 times the RTO Net CONE in constrained LDAs, and “[i]f Net CONE is higher in
an LDA, that LDA would use the LDA specific Net CONE, otherwise 1.5 times RTO-wide Net
CONE would be the maximum price.”** Complainants have not offered sufficient justification
for why this proposal is a just and reasonable replacement rate.

The capacity price cap is one of many parameters which are periodically updated for the
PJM capacity market to ensure that the market will continue to achieve its intended objective.
All of those parameters, including capacity price cap, were collectively deemed just and
reasonable by the Commission. Now, the Complainants propose to change a single parameter
and argue with little justification that such change results in a just and reasonable market design.
But the Complainants fail to support that finding.

Granting such a replacement rate would discourage new entry into PJM and it would
further accelerate the retirement of much-needed existing generators that need to make costly
investments to remain in service. Such a change cannot be said to be just and reasonable. As
explained above, “[t]he reasonableness of a rate is assessed in light of the FPA’s goals of

promoting reliable service at reasonable rates and developing plentiful energy supplies.”*® The

3 Complaint at 32.

40 Constellation Mystic Power, LLC v. FERC, 45 F.4th 1028, 1035 (D.C. Cir. 2022).
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replacement submitted in the Complaint would neither “promot[e] reliable service at reasonable
rates” nor ensure the “develop[ment] [of] plentiful energy supplies.”

The Complaint fails to acknowledge the 2025/2026 BRA followed a period of time where
the auction produced low prices and there were projections of increased retirements of existing
resources. Since 2018 (i.e., the auction for the 2021/2022 delivery year), PJM’s load has

increased and early retirements resulted in decreased supply.*!

41 See PIM, Energy Transition in PJM: Resource Retirements, Replacements & Risks, at 5-6 (Feb. 24, 2023),
https://www.pjm.com/-/media/library/reports-notices/special-reports/2023/energy-transition-in-pjm-resource-
retirements-replacements-and-risks.ashx (“PJM Retirements Report™).

15



RPM Delivery | RTO Clearing Price
Year ($/MW-day)

2007/2008 $40.80
2008/2009 $111.92
2009/2010 $102.04
2010/2011 $174.29
2011/2012 $10.00
2012/2013 $16.46
2013/2014 $27.73
2014/2015 $125.99
2015/2016 $136.00
2016/2017 $59.37
2017/2018 $120.00
2018/2019 $164.77
2019/2020 $100.00
2020/2021 $76.53
2021/2022 $140.00
2022/2023 $50.00
2023/2024 $34.13
2024/2025 $28.92
2025/2026 $269.92

As the chart above demonstrates, over the past several years, prior to the most recent
BRA, capacity prices decreased.*? But then, the capacity auction in the most recent BRA—due
to the decreased supply (in part, resulting from increased retirements) and increased demand—
adjusted to these market dynamics and prices increased.*® Just because prices hit the cap, does

not mean prices are not competitive. The reason why this is important is because the retirement

42 See Sotkiewicz Aff. 9 16 & Table 1.

8 See PIM, PJM Capacity Auction Procures Sufficient Resources to Meet RTO Reliability Requirement (July 30,
2024), supra note 19.
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of undercompensated existing resources continues.** The RPM Capacity Market is designed to
attract the entry of new resources, but even more importantly, it is intended to retain existing
resources that are economic.* These market signals are important. Without them, there is
increased risk of discouraging potential new entry into the market. Indeed, decisions for new
entry are made prior to an auction clearing and are grounded in trends and expectations based on
prior price signals.

This is because of the time it takes to build new resources. Part of the reason there is a
three-year forward auction in PJM is to take that time into account. And while PJM has
repeatedly sought to delay its auctions and the Commission has approved of it, that does not
mean that the replacement rate presented in the Complaint is just and reasonable. The delay of
auctions is not supposed to be the norm. And the Commission should not decide on the
reasonableness of a rate by expecting to consistently waive tariff requirements such as those that
set forth the timing for the auction.

But it is also important to recognize that the trends over time and expectations for the
future also are relevant to any decision to invest in new resources. The replacement rate would
not send the market signals necessary to create incentives for entry of resources that do not
require long lead times. For example, the Complaint discusses the following three resources: (1)
“mothballed units that could return to service”; (2) “projects that have exited the interconnection
queue but not yet entered service; and (3) “demand response resource.”*® The Complaint goes

on to state that “[nJone of these three sources of additional capacity require scarcity level pricing

44 Sotkiewicz Aff.  80.
S 1d 971

46 Complaint at 20.
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to enter the marketplace, and the BRA’s current volatility risks may actually prevent their
entry.”*” But there are, in fact, resources that do not require long lead times that will have the
ability and incentive to enter the upcoming auctions if the proper price signals are sent.
Specifically, as explained in the Sotkiewicz Affidavit, the Complaint ignores that there is

a significant amount of supply that could be available for the upcoming auctions in the form of
demand response, Price Responsive Demand, variable and intermittent resources (such as wind
and solar) that are already in service but heretofore may not have had adequate incentive to
participate in the RPM.*® Dr. Sotkiewicz explains that there are as much as 19,581 MW of
resources that could provide new supply for the upcoming auctions that are not affected by clogs
in the interconnection queue:

Adding up the DR and existing in-service resources that could offer

and clear in future BRA (up to 10,400 MW UCAP), along with those

resources shown as under construction and in engineering and

procurement in the interconnection queue that already have ISAs or

GIAs (6,521 MW UCAP), and those resources that have finished the

“fast lane” study process (2,660 MW UCAP there are potentially as

much as 19,581 MW UCAP. Only a fraction of that capacity would

need to offer and be available in the next two BRAs to alleviate

resource adequacy concerns and as well as shift the supply-demand

balance back toward the historic level of pricing, adjusted for
Marginal ELCC, that has persisted in the past.*’

Complainants have not shown that their proposed changes to the price cap are just and
reasonable. The Complainants offer no empirical evidence, or evidence of any kind, to support
the conclusion that changing the price cap as proposed would result in a just and reasonable rate.

Specifically, the Complainants fail to demonstrate how these reforms would result in a capacity

7.
4 Sotkiewicz AfT. 4 82.

9 1d.997.
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construct that ensures that the marginal new capacity resource would recover an average of Net
CONE in capacity revenues over the long term, and ensure there is sufficient capacity to meet the
region’s reliability needs. Without even an attempt to make such showings, this replacement rate
cannot be accepted as just and reasonable.

The Complainants have not demonstrated how eliminating Gross CONE as an option for
the price cap is just and reasonable. Complainants notably provide no indication what price cap
their proposal would yield for the next two auctions, highlighting the fact that the complaint can
be boiled down to “we need lower capacity prices” without ever defining what price level is too
high. Indeed, even with a CT as the reference resource, Net CONE can go to zero or close to
zero, thereby making the maximum price insufficient to retain existing resources or attract new
resources while raising reliability concerns. For example, a new CT, when the price of natural
gas 1s low, can earn significant revenues, which would shift the Net CONE and 1.5 Net CONE
downward. And PJM is not the only regional transmission organization/independent system
operator that has relied on Gross CONE. Both ISO-New England and the New York
Independent System Operator have used Gross CONE as a factor in calculating their price caps
in capacity auctions.*®

Nor have Complainants supported their proposal to lower the price cap from 1.75 times
Net Cone to 1.5 times Net Cone. As explained above, circumstances have not materially
changed since the Commission approved the auction parameters in 2023, and the increased
retirements of existing generators in PJM reinforce that the BRA is undercompensating needed

generators.

50 See ISO New England Inc., 161 FERC 9§ 61,035 at P 16 (2017); In re N.Y. Indep. Sys. Operator, Inc., 184 FERC
961,038 at P 6 (2023).
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Additionally, the queue experienced increased constraints prior to when the current
auction parameters were put in place.’! In 2021, PJM explained that “[n]Jew resources are now
primarily renewable and storage,” [s]uch projects tend to be smaller in size compared to
conventional baseload generation,” and “[a]s part of this generation shift, PJM’s queue volume
has grown as a result.>> For example, PIM explained that “[t]here were 970 new service requests
in 2020, more than double the 470 projects proposed just two years prior,” and “[a]t the end of
2020, PJM initiated a series of workshops to begin exploring potential reforms to the
interconnection process to enhance queue efficiency and other growing stakeholders concerns.”>?

The effectiveness of PJM’s interconnection queue process is a different question entirely
from whether the existing capacity auction mechanics are just and reasonable. To be clear, just
because the interconnection queue may hinder new entry, does not mean that the price signals in
the capacity auction are not effective.

PJM recently explained in a filing in FERC Docket No. AD24-10 that there are

challenges PJM faces when it comes to resource adequacy.”* For example:

5t See, e.g., PJM Interconnection, L.L.C., 181 FERC Y 61,162, at P 5 (2022) (explaining that there is a “mounting
backlog [in the interconnection queue] that compel[led]” PIM to propose reforms and discussing “that the
volume of New Service Requests has more than tripled in the past three years and that delays are exacerbated
by the large number of speculative projects that often withdraw from the queue late in the interconnection
process and trigger restudies” (footnote omitted)); see also PJM Interconnection, L.L.C., Informational Report
on Interconnection Study Performance Metrics, Docket No. ER19-1958-003 (Feb. 16, 2021) (detailing
interconnection delays), PJM Interconnection, L.L.C., Informational Report on Interconnection Study
Performance Metrics, Docket No. ER19-1958-003 (Aug. 16, 2021) (same); PJM Interconnection, L.L.C.,
Informational Report on Interconnection Study Performance Metrics, Docket No. ER19-1958-003 (Feb. 14,
2022) (same); PJM Interconnection, L.L.C., Informational Report on Interconnection Study Performance
Metrics, Docket No. ER19-1958-003 (Aug. 15, 2022) (same).

2 PIM, Reliability in PJM: Today and Tomorrow, at 20 (Mar. 11, 2021), https://www.pjm.com/-
/media/DotCom/library/reports-notices/special-reports/2021/202103 11-reliability-in-pjm-today-and-
tomorrow.ashx.

3 I

34 PIM, Reliability Technical Conference, Resource Adequacy and Expected Load Growth, Docket No. AD24-10-
000, Statement of Aftab Khan on Behalf of PJM Interconnection, L.L.C., at 1 (Oct. 16, 2024),
(cont'd)

20



PJM currently projects a potential shortfall in generation supply by
the end of this decade. This is based on [PJM’s] observation that
projects with interconnection service agreements are not
constructing fast enough measured against the projected pace of
retirements and load growth for reasons including complexities
associated with supply chain, financing, and state and local siting.
Additionally, the resources comprising the vast majority of the PJM
interconnection queue are overwhelmingly intermittent and limited-
duration resources. This marks a paradigm shift in Zow electricity
is being generated and therefore the operating characteristics of
these resources, and is fundamentally different from prior transitions
in PJM. Given these differences, PJM will need multiple megawatts
of these new resource types to replace one megawatt of retiring
thermal generation.>’

Further, the Complainants’ proposal to reduce the price cap during times of scarcity will
harm reliability by undermining investor expectations and triggering short-term and long-term
supply reductions. In the short term, the reduction in the price cap will reduce the new supply
that has the ability and incentive to participate in the upcoming auctions in the price signals are
right, as described by Dr. Sotkiewicz.’® This would make tight supply and demand conditions
expected for those auctions even worse. In the longer term, the adverse impact of reducing the
price cap will be felt long after the two directly affected auctions. Political interference and
constant market rule changes undermine investor confidence in markets and lead investors to
commit their money to other markets or sectors where this is less likely. Rule changes for
competitive auctions are particularly harmful when their goal is to reduce prices during times of

scarcity. Investors make their investment decisions—and resources make their entry and exit

https://www.pjm.com/-/media/DotCom/library/reports-notices/testimony/2024/20241016-statement-of-aftab-
khan-for-the-ferc-2024-reliability-technical-conference.ashx (explaining that resource adequacy challenges
“are fundamentally tied to dynamic and unprecedented changes in: (i) resource mix; (ii) load growth; (iii) state
and federal policy; and (iv) external forces buffeting progress such as supply chain challenges™).

S Id at2.

56 Sotkiewicz Aff. § 83-98.
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decisions—based on expectations of auction results over the long term, including periods of
surplus and scarcity, high prices and low prices. Investors are willing to accept smaller margins
from low prices during times of surplus as long as they will be offset by higher prices during
times of scarcity. When market interferences are made only when prices are expected to be high,
investor confidence is destroyed.

Complainants nowhere acknowledge the significant risk that their proposed replacement
rate could adversely impact reliability by creating contractions in supply for the short and long
terms. Nor do they make any attempt to prove that the potential reduction in capacity prices to
consumers from reducing the price cap will outweigh the potential reliability costs from their
proposal. By focusing solely on lowering prices—and ignoring any costs from increased
reliability risks—Complainants have failed to prove that their proposal is just and reasonable.

Moreover, Complainants’ proposal—to tinker with the capacity market design by
lowering the price cap when prices are expected to be high—is unjust and unreasonable because
the resulting market price would not reflect market fundamentals. As Complainants note,’’ in
addition to sending price signals for market entry and exit decisions, the purpose of the RPM is
to enable resources to obtain sufficient revenues to cover the costs of building and operating their
resources—i.e., to provide the “missing money.” Price caps—and changes to price caps—can
interfere with this purpose. Competitive markets that do not provide an opportunity for full cost
recovery are unacceptable to market participants.

Complainants’ proposal to reduce the price cap for the next two capacity auctions will

harm reliability because it will exacerbate already-existing fears of capacity shortfalls in PJM by

57 Complaint at 6-7.
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making new entry less attractive and retirements more attractive. As explained in the Sotkiewicz

Affidavit:

The proposed remedy offered by PA sounds simple as a short sound
bite, but it is, in fact, far more complex and has harmful implications
for price formation and reliability outcomes that are ignored within
the complaint. In short, the proposal to abandon the Gross CONE
maximum price would result in lower prices and even less
committed capacity in the short run, sending the wrong price signal
for longer-term reactions needed to avoid any potential capacity
shortage.’®

PJM and NERC have repeatedly warned about impending resource adequacy shortfalls in

PJM, especially in light of the risks of an increase in retirements. For example, PJM has

cautioned that “changes occurring in the electric industry and evolving resource mix have the

potential to significantly impact the provision of adequate supply and reliability in PIM”* and

that “the current pace of new entry would be insufficient to keep up with expected retirements

and demand growth by 2030.”%°

As explained above, NERC recently published its 2024 Long-Term Reliability

Assessment, which underscores that PJM will be at an elevated risk level due to increased

demand growth coupled with increased generator retirements. ¢!

58

59

60

61

Sotkiewicz Aff. § 55.
PIM, Reliability in PJM: Today & Tomorrow, at 12 (Mar. 11, 2021).

PJM Retirements Report at 2. See also Mark Takahashi, Chair, PJM Board of Managers, Letter to Stakeholders
Re: Initiation of the Critical Issue Fast Path Process to Address Resource Adequacy, at 1 (Feb. 24, 2023), https://
www.pjm.com/-/media/about-pjm/who-we-are/public-disclosures/20230224-board-letter-re-initiation-of-the-
critical-issue-fast-path-process-to-address-resource-adequacy-issues.ashx (“Energy policies and market forces
already have, and could further expedite, the retirement of existing generation resources faster than new
resources are able to come online. PJM’s analysis in its recent report, ‘Energy Transition in PJM: Resource
Retirements, Replacements and Risks,’ indicates that there is up to 40 GW at risk of retirement from economic
and policy drivers by 2030. The report also highlights significant uncertainty around the pace of resource
additions, which at current completion rates would be inadequate to maintain resource adequacy.”).

See 2024 LRTA at 7.
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The Sotkiewicz Aftidavit demonstrates that, under Complainants’ proposal “not only are
prices reduced in the face of an increasingly tight capacity situation, but also the amount of
committed capacity declines, making any pending reliability problems of a potential capacity
shortage worse.”%? This contraction will arise not only from an increase in retirements but also
from deactivations of otherwise economic resources. The increased retirements and
deactivations will follow from market rule interventions that seek to reduce the capacity auction
price cap to avoid potentially high prices during times of tight supply and demand conditions.
Investors look for patterns in markets, and investors lose confidence in markets characterized by
repeated interventions, particularly market rule changes designed to keep prices below
competitive levels when elevated market prices are needed to promote reliability.

Dr. Sotkiewicz traces the history of the RPM and further explains that the RPM capacity
market was designed not only to attract new resources, but also to retain existing economic
resources.®> When the RPM was first implemented, PJM was facing a potential capacity
shortfall in transmission constrained areas, and addressing this problem was an important
purpose of the RPM. PJM today faces similar risks of a capacity shortfall. Indeed, PJM has
projected up to 24,000 MW of additional generation retirements by 2030.%* Many of these
resources could remain in service if the RPM is allowed to send the right market signals to retain
them. But if Complainants’ proposed price cap reduction is approved by the Commission, that

“would short circuit the market process that has successfully worked in the past in RPM.”%

62 Sotkiewicz Aff. § 58 & Figures 2, 3.
& Id 99 71-81.
4 1d.979.

65 Id. q81.
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IV.  The Governor May Not Have the Authority to Bring the Complaint.

The Complaint is brought by the Governor and the Commonwealth, through the Office of
General Counsel and private counsel. This appears to violate Pennsylvania law. The Governor
cannot directly bring a legal action on behalf of the Commonwealth or its citizens without

authorization from the Attorney General.®

And the Complaint provides no evidence that the
Attorney General authorized the Complaint.

The Pennsylvania Constitution provides that the Attorney General, not the Governor, is
“the chief law officer of the Commonwealth and shall exercise such powers and perform such
duties as may be imposed by law.”®” The Pennsylvania legislature “imposed by law” the
Attorney General’s duties in the Commonwealth Attorneys Act (“CAA”), which provides that
“[t]he Attorney General shall represent the Commonwealth and all Commonwealth agencies . . .
in any action brought by or against the Commonwealth or its agencies.”®® The Governor’s
Office of General Counsel may bring an action on behalf of the Commonwealth only by a
delegation of authority by the Attorney General “upon determining that it is more efficient or
otherwise in the best interest of the Commonwealth.”® But the Attorney General appears

nowhere on the Complaint, and no evidence is presented that the Attorney General has

authorized the Office of General Counsel to bring this litigation.

6 See Pa. Const. art. IV, § 4.1; 71 P.S. § 732-204(c). Although “[a]ny person” may file a complaint with the
Commission, 16 U.S.C. § 825e, the Governor brings this Complaint in his official capacity, so he has not
established that he has individual standing to bring the Complaint. See Complaint at 45 (discussing impacts to
“Pennsylvania ratepayers”).

67 Pa. Const. art. IV, § 4.1.
% 71 P.S. § 732-204(c) (emphasis added).

8 Id.
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Unlike their federal counterpart, the Pennsylvania Attorney General is an independently
elected official and, as such, is not accountable to the Governor. As the Pennsylvania Supreme
Court explained, “the Pennsylvania Constitution designates the Attorney General as the ‘chief
law officer’ for the Commonwealth as a whole, accountable directly to the Pennsylvania voters,
and independent of the Governor and the Commonwealth agencies.”’® Further, the CAA “made
it clear that the powers of the state Attorney General are no longer an emanation from some bed
of common law precepts, but are now strictly a matter of legislative designation and
enumeration.””! The CAA provides the legislative designation and enumeration of the Attorney
General’s powers, and, under the CAA, the Governor and the General Counsel cannot assume
the Attorney General’s litigation duties without the Attorney General’s authorization.

The CAA is broadly worded to require the independently elected Attorney General to
represent the Commonwealth in “all actions brought by or against the Commonwealth.” The
CAA has been found applicable in federal litigation? as well as state litigation. The Complaint
initiates a legal action at the Commission, and, under the CAA, the Commonwealth must be
represented by the Attorney General. The Governor or the Office of General Counsel cannot
step into the role of the Attorney General unless the Attorney General has authorized that after
determining that it is more efficient or otherwise in the best interest of the Commonwealth.
Nothing in the Complaint establishes that the Attorney General has made the required

authorization and determination.

0 Synthes USA HQ, Inc. v. Commonwealth, 289 A.3d 846, 859 (Pa. 2023) (citing Pa. Const. art. IV, § 4.1).
' Commonwealth v. Carsia, 517 A.2d 956, 958 (Pa. 1986).

2 See, e.g., Pa. Pro. Liab. Joint Underwriting Ass’n v. Governor of the Commonwealth of Pa., 123 F.4th 623, 633
n.19 (3d Cir. 2024); In re Generic Pharm. Pricing Antitrust Litig., 571 F. Supp. 3d 406, 407 (E.D Pa. 2021).
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Therefore, because the Governor appears to lack the legal authority to bring this
Complaint, the Complaint should be dismissed for illegality.

V. Conclusion

The Complaint must be dismissed. The Complaint fails at both steps of FPA section 206.
Complainants fail both to demonstrate that the current rate is unjust and unreasonable and to
show that the replacement rate is just and reasonable. In addition, the Governor appears not to
have legal authority to bring this action on behalf of the Commonwealth of Pennsylvania thus the

Complaint may be unlawful.

Respectfully Submitted,

ELECTRIC POWER SUPPLY ASSOCIATION

By: N.E. Bagot

Nancy E. Bagot Senior Vice President

Sharon Royka Theodore Vice President, Regulatory Affairs
Electric Power Supply Association

1401 New York Ave, NW, Suite 950

Washington, DC 20005

(202) 628-8200
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On behalf of the Electric Power Supply Association

Dated: January 21, 2025
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UNITED STATES OF AMERICA
BEFORE THE
FEDERAL ENERGY REGULATORY COMMISSION

Governor Josh Shapiro and
The Commonwealth of Pennsylvania,

Complainants,
V. Docket No. EL.25-46-000

PJM Interconnection, L.L.C.,

Respondent.

Nt N N N N N N N e =

AFFIDAVIT OF PAUL M. SOTKIEWICZ, PH.D.
ON BEHALF OF ELECTRIC POWER SUPPLY ASSOCIATION

L. INTRODUCTION AND SUMMARY

1. My name is Dr. Paul M. Sotkiewicz. I am the President and Founder of E-Cubed Policy
Associates, LLC (“E-Cubed”) and formerly served as the Chief Economist in the Market
Service Division of PJM Interconnection, L.L.C. (“PJM”). I have been retained by the
Electric Power Supply Association (“EPSA”) to submit this affidavit in support of its
response to the complaint of Governor Josh Shapiro and The Commonwealth of
Pennsylvania (“PA”)! regarding the level of the price cap for the upcoming 2026/2027 and
2027/2028 Base Residual Auctions (“BRAs”) that serves as the maximum willingness to
pay on the demand curve for capacity, known as the Variable Resource Requirement
(“VRR”) Curve within the PJM Reliability Pricing Model.

2. As the former Chief Economist at PJM, I have firsthand knowledge of the purpose behind

' Complaint of Governor Josh Shapiro and the Commonwealth of Pennsylvania in Docket No. EL25-46,
December 30, 2024 (“PA Complaint”)



the maximum price on the VRR Curve being a function of the Gross Cost of New Entry
(“CONE”) of the Reference Resource as an alternative to the Net CONE under certain
conditions to ensure the fidelity the VRR Curve and RPM auction structure. This market
design feature was originally recommended in the Second Triennial Review in 2011 and
subsequently filed with and approved by the Commission for implementation for the
2015/2016 BRA conducted in May of 2012.?

3. As the former Chief Economist at PJM, I have analyzed patterns of new entry, resource
retention, and exit due to economic and policy factors. In my capacity as a consultant, I
have worked with merchant generation in making new entry and retirement decisions.
Given my experience, the PA complaint’s assertions totally miss the dynamic and long-
term nature of resource new entry, retention, and exit decisions where asset lives exceed
20 years and the path to new entry requires decisions and a series of steps that begin at least
five years or more ahead of achieving commercial operation. Instead, the PA wrong-
headedly focusses on a single year price print, the 2025/2026 BRA, and erroneously insists
that lowering the price cap in the next two BRAs will have no effect on resource new entry,
retention, and exit decisions and not even considering unintended consequences.

4. What matters for resources owners is the expected stream of revenues from the RPM
Capacity Market over the life of the asset, and not just a single snapshot in time. Resource
owners understand there will be fluctuations in prices due to changes in market

fundamentals be they increases in demand, technological advancements such as hydraulic

2 The Brattle Group, Johannes Pfeifenberger, Samuel Newell, Kathleen Spees, Attila Hajos, Kamen
Madjarov, Second Performance Assessment of PJM’s Reliability Pricing Model: Market Results 2007/08
through 2014/15, August 26, 2011 (“Second Brattle RPM Assessment”) at 97-100. See also PJM
Interconnection, L.L.C., Docket No. ER12-513-000 and PJM Interconnection, L.L.C. 138 FERC 9 61,062
PP. 80-86.



fracturing which has been a boon to Pennsylvania, continued cost reductions and efficiency
gains in generating technology, or environmental policies that may lead to generator
retirements. The PA complaint would set a dangerous precedent that truncates the higher
prices that may occur over time, while still exposing resource owners to lower prices
throughout the life of the asset. Once such expectations take hold, this will affect the entry
and exit decisions of resources effectively making new entry less attractive, and exit more
attractive in relative terms, which will only exacerbate the worries about impending
capacity shortfalls as noted in the PA complaint and in recent PJM filings.

The PA complaint also ignores the plain fact that Net CONE as administratively
determined in the RPM Capacity market will by definition be inaccurate. The CONE
reflects the cost to plan, construct, and bring into commercial operation the Reference
Resource which will differ for each developer based on their own unique circumstances.
The Net Energy and Ancillary Services Offset (“Net EAS Offset”) which is subtracted
from CONE to arrive at Net CONE will also be wrong whether it is based on a history of
energy revenues, or based on forward energy and fuel market curves, because a developer’s
expectation and the actual realization of those energy revenues can differ greatly from the
administrative calculation. Thus, the PA complaint remedy of using 1.5 Net CONE as the
maximum price in place of greater of Gross CONE or 1.75 Net CONE can have the
unintended consequence of deterring new entry and leading to resource adequacy shortfalls
as explained herein.

Furthermore, the PA complaint ignores the possibility of resources such as Demand
Resources (“DR”) (aka demand response) and a PJM market opportunity known as Price

Responsive Demand (“PRD”) that do not require “time to build” nor going through the



interconnection queue which is a valid and realistic market response to the prices observed
in the 2025/2026 BRA and a response to expectations regarding the upcoming 2026/2027
and 2027/2028 BRAs that are the target of the complaint.

For the above reasons, the Commission must reject the PA complaint as it conveniently
ignores key facts to support its requests for a reduction of the maximum price on the VRR
Curve to 1.5 Net CONE, and ignores the dynamic nature of markets and entry, retention,
and exit decisions over time, and the opportunity for market responses from DR and PRD
that can immediately respond to prices signals and forward expectations.

Following the statement of my qualifications in Section II, the remainder of my affidavit
is organized as follows. Section III provides some historical context for the 2026/2026
BRA prices that shows 1) The 2025/20256 BRA prices must be considered in the context
of the three previous BRAs that had the lowest three-year moving average prices ever
observed in PJM by the conclusion of the 2024/2025 BRA; 2) The 2025/2026 BRA prices
and outcomes must be seen as a correction and reversion to the mean of three-year moving
average prices in the RPM Capacity Market observed over time; and 3) 2025/2026 BRA
prices must be viewed in the context of the major change to Marginal ELCC methodology
for capacity accreditation.

Section IV also provides the history and rationale behind the current VRR Curve design
and discusses that embedded with the design it was expected there would be periods of
prices and possible resource adequacy shortfalls such that the 2025/2026 BRA results
should not have been surprising in the broader context of the RPM market design. Section
IV also summarizes the early reviews of the RPM Capacity market by the Brattle Group as

it pertains to the question of the Maximum price on the VRR Curve and the robustness so



10.

11.

12.

the RPM capacity Market to ensure resource adequacy. As far back as the first review in
2008 and the second review in 2011, the problem of keeping the VRR Curve maximum
price at 1.5 Net CONE was highlighted along with the potential solutions that are now in
place today.

Section V discusses the mechanics and possible pricing implications of the PA complaint’s
proposed remedy. The implication shown in Section V are not just lower maximum prices,
but lower prices along an entire section of the VRR Curve even to the point where there is
capacity cleared above the reliability requirement. This result is sending lower prices signal
under a far wider range of cleared capacity outcomes than the PA complaint understands.
Further, Section V shows that even at the individual maximum prices, the proposed 1.5 Net
CONE remedy would result in worse reliability outcomes under plausible forms of the
supply curve for capacity. In effect, the 1.5 Net CONE maximum price desired by the PA
complaint would be non-transparently shifting risk from price risk into reliability, event
risk by regulatory fiat.

Section VI discusses provides a discussion of historic prices along with entry and exit
dynamics with particular attention to the prices levels in the three BRAs prior to 2025/2026
BRA in which prices were lowest three-year average since RPM was implemented as an
example of the dynamic nature of entry and exit decisions. Section VI also provides a
stylized timeline of the time required to bring new generation resources to commercial
operation in the context of those historic prices.

Section VII provides an assessment of potential new entry that can respond to the
2025/2026 BRA price signal in a relatively short period of time. This includes not only DR

and PRD, but also renewable resources that had not offered or cleared the 2025/2026 BRA.



It also includes those resources that have signed Interconnection Service Agreements
(“ISAs”)/Generator Interconnection Agreements (“GIAs”) that could be incented to begin
commercial operation in time for the 2026/2027 Delivery Year (“DY”) or the 2027/2028
DY. Section VII shows there is the potential for over 19,000 MW UCAP based on the
2026/2027 BRA Marginal ELCC values that could be offered in the 2026/2027 and

2027/2028 BRAs.

II. QUALIFICATIONS

13.

14.

Prior to founding E-Cubed, I worked as a contractor and directly for PJM in Audubon,
Pennsylvania from February 2008 until October 2016. In my time at PJM, I first served as
a Senior Economist until March 2010 and subsequently as the Chief Economist in the
Market Service Division until June 2015. From July 2015 until October 2016, I worked as
a contractor for PJM under the title of Senior Economic Policy Advisor. Prior to joining
PJM, I served as the Director of Energy Studies at the Public Utility Research Center
(“PURC”), University of Florida from August 2000 until February 2008 and I was an
Economist at FERC from September 1998 until August 2000. I have a B.A. in History and
Economics from the University of Florida (1991), and an M.A. (1995) and Ph.D. (2003) in
Economics from the University of Minnesota.

I have over 25 years of experience in matters at the intersection of utility regulatory policy,
power system economics, and environmental economics. In my current role, I advise
private- and public-sector clients on a range of economic issues related to electricity market
design and performance, power generation economics, utility regulatory policy, and the
economic impacts of state and federal environmental policies. At PJM I provided expert
analysis, advice, and support for PJM initiatives related to market design changes in, and

performance of, PJM’s energy, ancillary service, and capacity markets. As an economist

6



15.

at FERC, I worked on market design issues and filings related to the newly formed
independent system operator/regional transmission organization (“RTO”) markets
concentrating primarily on the New York Independent System Operator, Inc. and the
California Independent System Operator Corporation markets.

More details on my experience and work history can be found in my CV attached as

Attachment A.

III.THE RESULTS OF THE 2025/2026 BRA IN THE CONTEXT OF PREVIOUS BRA

16.

RESULTS

The PA complaint asserts its remedy to control maximum prices to 1.5 Net CONE in the
next two BRAs for the 2026/2027 and 2027/2028 DY's is necessary, in part because on its
face, the increase in the 2025/2026 BRA price from the three most recent BRAs means
there is something inherently unjust and unreasonable about the price level as well as the
magnitude of price changes. Nothing could be further from the truth as prices have seen
large fluctuations in the past in PJM and this is to be expected. Table 1 shows the history
of RPM BRA prices by selected LDA and for the corresponding DYs and the years in

which the BRA was conducted.



Table 1: PJM RTO and Large LDA BRA Prices®

- 2007 2007/2008 $40.80 $40.80 $197.67 $188.54
- 2007 2008/2009 $111.92 $111.92 $148.80 $210.11
2007 2009/2010 $102.04 $102.04 $102.04 $237.33
- 2008 2010/2011 $174.29 $174.29 $174.29 $174.29
- 2008 2011/2012 $110.00 $110.00 $110.00 $110.00
2009 2012/2013 $16.46 $133.37 $139.73 $133.37
2010 2013/2014 $27.73 $226.15 $245.00 $226.15
2011 2014/2015 $125.99 $136.50 $136.50 $136.50
2012 2015/2016 $136.00 $167.46 $167.46 $167.46
2013 2016/2017 $134.00 $134.00 $134.00 $134.00
2014 2017/2018 $151.50 $151.50 $151.50 $151.50
2015 2018/2019 $164.77 $164.77 $225.42 $164.77
2016 2019/2020 $100.00 $100.00 $119.77 $100.00
2017 2020/2021 $76.53 $86.04 $187.87 $86.04
2018 2021/2022 $140.00 $140.00 $165.73 $140.00
2021 2022/2023 $50.00 $95.79 $97.86 $95.79
2022 2023/2024 $34.13 $49.49 $49.49 $49.49
2022 2024/2025 $28.92 $49.49 $53.60 $49.49
2024 2025/2026 $269.92 $269.92 $269.92 $269.92

17.

Table 1 shows that there have been periods in which there have been large changes in BRA
prices in the unconstrained RTO. For example, the change in the BRA RTO price from
2008/2009 to the 2011/2012 DYs which saw prices average $124/MW-day. Then in the
subsequent two BRAs for 2012/2013 and 2013/2014 prices dropped to an average of

$22/MW-day.

—

8. Prices did bounce back for the 2014/2015 BRAs through the 2019/2020 BRAs. In neither
instance with these sudden changes were Section 206 complaints filed regarding the level

of price or the price changes in and of themselves calling for actions limiting maximum

3 PJM Interconnection, L.L.C., “Resource Clearing Price Auction Summary,” (“PJM Auction Price Data”)
available at https://www.pjm.com/-/media/markets-ops/rpm/rpm-auction-info/rpm-auctions-resource-
clearing-price-summary.ashx. The 2016/2017 and 2017/2018 prices reflect the prices from the Capacity
Performance transition auctions that were held after the associated BRAs.
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prices or calling for price floors. If anything, there were some major market rule changes
or external events that led to those price fluctuations.

19.  In the case of the prices falling precipitously, a market rule change that required Demand
Resources to offer into the BRA, and the institution of what was known as the Short-term
Resource Procurement Target (“STRPT”), also known as the 2.5 Percent Holdback, had
the effect of increasing BRA supply and decreasing BRA demand.* The reason for prices
bouncing back was related to the Mercury and Air Toxics Standards (“MATS”) being
promulgated with compliance beginning in 2015.°

20.  BRA prices observed in the 2022/2023 through the 2024/2025 DY's averaged $37.68/MW-
day which was the lowest three-year average ever since the commencement of the RPM
Capacity Market. Constrained LDAs also experienced this directional shift, though because
they are transmission constrained with three-year average prices around $65/MW-day.
Again, the price change in 2025/2026 was driven by a major change in RPM market design
with the move to the Marginal Effective Load Carrying Capability (“Marginal ELCC”)
along with increases in demand.®

21.  Compared to what has previously been observed in the history of RPM price changes this

is no different than what was observed in the price changes from 2011/2012 through the

4 PIM Interconnection, L.L.C, Docket No. ER09-412, December 12, 2008 and PJM Interconnection, L.L.C.
126 FERC 4 61,275 (March 26, 2009) PP83-86.

5 See https://www.epa.gov/stationary-sources-air-pollution/mercury-and-air-toxics-standards.

6 See PIM Interconnection, L.L.C., Tim Horger and Adam Keech, “2025/2026 Base Residual Auction
Results” presented to the PJM Markets and Reliability Committee, August 21, 2024. Available at
https:/www.pjm.com/-/media/DotCom/committees-groups/committees/mrc/2024/20240821/20240821-
item-08---2025-2026-base-residual-auction---presentation.pdf. See also Monitoring Analytics,
Independent Market Monitor for PJM, Analysis of the 2025/2026 RPM Base Residual Auction Part A,
September 20, 2024, available at
https://www.monitoringanalytics.com/reports/Reports/2024/IMM _Analysis_of the 20252026 RPM Bas
e_Residual Auction Part A 20240920.pdf.
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N

2.

2014/2015 BRAs with changes in market design and external factors. Thus, the PA
complaint based on the changes in prices and absolute price levels alone is simply without

merit as such changes are expected to happen over time.

. Long-term Moving Average Prices are More Indicative of the Prices Needed to

Maintain Reliability over the Long Run

It is one thing to examine the history of BRA prices as shown in Table 2, but what is far
more important for retaining existing resources or incentivizing new entry over time to
maintain resource adequacy are the longer-term moving averages of prices. It is the long-
term set of prices that have been observed in combination with expectation regarding the
path of future prices that drive the ultimate decisions of generation owners to remain in the
market, retire, or enter the market based on their own unique circumstances.

Table 2: Three Year Moving Average of RPM BRA Prices’

- 2007 2007/2008

- 2007 2008/2009

- 2007 2009/2010 $84.92 $84.92 $149.50 $211.99
- 2008 2010/2011 $129.42 $129.42 $141.71 $207.24
- 2008 2011/2012 $128.78 $128.78 $128.78 $173.87
2009 2012/2013 $100.25 $139.22 $141.34 $139.22
2010 2013/2014 $51.40 $156.51 $164.91 $156.51
2011 2014/2015 $56.73 $165.34 $173.74 $165.34
2012 2015/2016 $96.57 $176.70 $182.99 $176.70
2013 2016/2017 $132.00 $145.99 $145.99 $145.99
- 2014 2017/2018 $140.50 $150.99 $150.99 $150.99
2015 2018/2019 $150.09 $150.09 $170.31 $150.09
2016 2019/2020 $138.76 $138.76 $165.56 $138.76
2017 2020/2021 $113.77 $116.94 $177.69 $116.94
2018 2021/2022 $105.51 $108.68 $157.79 $108.68
2021 2022/2023 $88.84 $107.28 $150.49 $107.28
2022 2023/2024 $74.71 $95.09 $104.36 $95.09
2022 2024/2025 $37.68 $64.92 $66.98 $64.92
2024 2025/2026 $110.99 $122.97 $124.34 $122.97

" See PIM RPM Auction Price Data from which the three-year moving average was calculated.
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23.

24.

25.

Table 2 shows that while the three-year moving average of prices has changed over time,
there is more stability in prices when observing the three-year moving average.
Examination of the unconstrained RTO prices shows two distinct periods with three-year
moving averages greater than $100/MW-day. The first is related to the transition period
when RPM was just beginning (2007/2008 through 2011/2012 DYs). In this period the
main issue was the retention of existing resources as well as sending price signals regarding
any potential new entry that could take place after seeing prices over time. The second is
2015/2016 through the 2012/2022 DY's with three-moving average prices near or above
$100/MW-day.

What is distinctive in Table 2 is how the three-year moving average prices fell precipitously
from the 2021/2022 DY of $105.51/MW-day in 2021/2022 to $37.68/MW-day in the
2024/2025 DY. However, with the prices in the 2025/2026 BRA, the three-moving average
bounced back to over $100/MW-day, but certainly not close to the levels seen in previous
periods.

Again, the PA complaint ignores the longer-term pattern and dynamics of pricing shown
in Table 2 in drawing its erroneous conclusion that the results of the 2025/2026 BRA
require immediate action to reduce the maximum price on the VRR Curve to 1.5 Net
CONE. If anything, the 2025/2026 BRA is a reversion to the mean on a three-year moving
average basis that is a signal the RPM Capacity Market needs to retain existing resources
and attract new resources to meet growing demand from data center and manufacturing
load growth. Thus, the PA complaint’s proposed remedy would effectively truncate prices
that would deter new entry and the retention of existing resources needed to meet
impending demand growth.

11



B. The 2025/2026 BRA Prices Must be Viewed in the Context of the Marginal ELCC

Construct Relative to Previous BRA Results

26.  Prior to the 2025/2026 BRA resource accreditation for dispatchable resources and DR was
based on the Installed Capacity (“ICAP”’) with a discount for the Equivalent Forced Outage
Rate under Demand (“EFORA”) while DR was credited with its contribution toward
reducing peak load. Variable and Intermitted Resources such as wind, solar, and storage
were given capacity credit based on an Average ELCC methodology. A natural gas fired
combustion turbine was the Reference Resource upon which the VRR Curve was based.

27.  Table 3 shows the changes in the class average capacity values in Unforced Capacity
(“UCAP”) terms for the for the 2024/2025 BRA and for the 2025/2026 BRA using
Marginal ELCC. But for wind resources as shown in Table 3, all other resource types saw

their “class” capacity accreditation decline from their values in 2024/2025.%

¥ PJM Interconnection, L.L.C., “ELCC Class Ratings for the 2025/2026 Base Residual Auction”, but these
are no longer available on the PJM website. See also PIM Interconnection L.L.C., “PJM 2018 - 2022
Weighted Average EFORd by Fuel Type, Class Average Values Effective June 1, 2023,” available at
https://www.pim.com/-/media/DotCom/planning/res-adeqg/res-reports/2018-2022-pim-generating-unit-
class-average-values.pdf for EFORd values. See also, PIM Interconnection, L.L.C., “ELCC Class Ratings
for 2024/2025 ELCC Class,” available at https:/www.pjm.com/-/media/DotCom/planning/res-
adeg/elcc/elce-class-ratings-for-2024-2025.pdf. The pool wide averages were taken from PIJM
Interconnection, L.L.C., “2025/2026 Base Residual Auction Planning Period Parameters” (“2025/2026
BRA Planning Parameters™) available at https://www.pjm.com/-/media/DotCom/markets-ops/rpm/rpm-
auction-info/2025-2026/2025-2026-planning-period-parameters-for-base-residual-auction.xlsx PIM
Interconnection, L.L.C., “2024/20254 Bases Residual Auction Planning Period Parameters” (“2024/2025
BRA Planning Parameters™) available at https://www.pjm.com/-/media/DotCom/markets-ops/rpm/rpm-
auction-info/2024-2025/2024-2025-rpm-bra-planning-parameters.xIsx.
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28.

29.

Table 3: Change in Class Average Capacity Values from 2024/2025 to 2025/2026.

PookWide Average | 19.6% 94.98%
OnshoreWind o 21%
OffhoreWind % 4
FiedTitSohr 5% 3%
Tracking Solar 14%4 0%
Londfill Intermitient 54 61%
Hydro Intermitent 37 6%
ChESforage o 020%
GhrSorage 6% 100%
EheSorage 6% 100%
A0hrSorage 7% 100%
DemandResouree 7% 112%
MNuclear o 09%
Wl s 5%
GasCombined Cyele 1% 96%
Gas Combustion Turbine 2% o4%
o bostion TurbineDual 7%
DDiesel Uiy o 91%
Steamo T 8%

The change in capacity resource values matters for how the prices for 2025/2026 BRA are
viewed in the context of each of the resource classes shown in Table 3 and in the context
of the prices observed in previous BRAs shown in Table 1. To cover the going forward
costs of a resource, give the heavier discounts on capacity value under Marginal ELCC,
the capacity prices needed will need to be higher.

By way of a simple example, consider a combustion turbine with a going forward cost of
$100/MW-day it needs to cover to remain financially viable and remain in commercial
operation. Under the 2024/2025 rules it would need $106.38/MW-day UCAP. Under the
Marginal ELCC Rules it would require $161.29/MW-day to remain in commercial
operation. The total amount of revenue required is the same but is based on a different level

of capacity accreditation. The switch to Marginal ELCC has created “price illusion” which

13



30.

31.

is akin to “money illusion” as coined by Irving Fisher.’

Table 4 shows the 2025/2026 BRA prices for RTO, BGE, DOM along with the translation
of the 2025/2026 BRA prices into their equivalents based on the 2024/2025 capacity
accreditation rules and the 2024/2025 pool-wide EFORd. The second row in Table 4 shows
the equivalent prices in comparison to the 2024/2025 BRA and prior BRAs.'? Note the
equivalent RTO price of $226.47/MW-day, and while that is higher than any other
constrained RTO price observed to date, it is at or below observed constrained LDA prices
observed in the past when those constrained LDAs where long capacity and where
signaling the need for new entry. That is the RTO price in the 2025/2026 BRA was not all
unprecedented. And the prices for BGE and DOM are signaling the need for new entry as
well as the economic retention of existing resources.

The remainder of Table 4 shows the equivalent price paid to the different resource classes
given their class average resource accreditation under Marginal ELCC. Given the
prevalence of natural gas resources in the PJM footprint, and the fact these resources have
been the largest source of new entry over time,'!' note the equivalent price for a gas fired
combustion turbine is $178.56/MW-day and for gas fired combined cycle it is
$221.56/MW-day. As will be discussed below in Section VI it is at these prices that new

entry has been observed in the past.

% See “Money Illusion” at https://en.wikipedia.org/wiki/Money illusion.

' These prices are derived by dividing the 2025/2026 pool wide accredited UCAP factor of 79.69% shown
in Table 3 by the Pool wide capacity value in the 2024/2025 BRA of 94.98% which is 100%-5.02% or (1-
pool wide EFORd) and then multiplying by the 2025/2026 BRA prices.

' See Infira Section VII. Of the approximately 56,000 MW of new generation resources that have gone
through the PJM Interconnection Queue and reached commercial operation, 75 percent have been natural
gas resources.
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Table 4: Translating the 2025/2026 BRA Prices into the Equivalent Price by Resource Class

32.

Based on 2024/2025 Resource Accreditation

$269.92 $444.26 $466.35
$226.47 $372.74 $391.28
$449.87 $740.43 $777.25
$344.58 $567.14 $595.34
$§73.61  $121.16 $127.19
$75.58  $124.39 $130.58
$238.95 $393.28 $412.83
$277.42 $456.60 $479.30
$173.10 $284.91 $299.07
$180.85 $297.65 $312.45
$183.55 $302.10 $317.12
$210.54 $346.52 $363.75
$183.34 $301.76 $316.76
$259.13  $426.50 $447.70
$267.00 $439.45 $461.30
$221.56 $364.66 $382.79
$178.56  $293.90 $308.51

$227.53 $374.48 $393.10

$271.71 $447.20 $469.44
$238.39 $392.36 $411.87

In summary the PA complaint suffers from amounts to “price illusion” or “money illusion”
when it views the outcomes of the 2025/2026 BRA in comparison to previous BRAs as the
design and capacity accreditation are extremely different as shown in Table 3, and because
of this “price illusion” draws a conclusion that the maximum price must be reduced. Yet,
in the context of past observed prices, these prices are not unprecedented, but they do signal
the need for new entry and retention of existing resources. Truncating the maximum price
as the PA complaint proposes would delay or deter new entry by changing market

expectations as discussed below.
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IV.SHORT HISTORY OF KEY ELEMENTS OF THE RPM MARKET DESIGN IN THE
CONTEXT OF EXPECTED PRICES AND THE VRR CURVE.

A. Main Elements of the RPM Market Design

33.  When the RPM Market design was first developed and filed in 2005,'? it was in response
to a Capacity Credit Market design that was based on a vertical demand curve for capacity
at the reliability requirement, and no recognition of transmission constraint to move energy
from the awarded capacity across the transmission system.'* The old Capacity Credit
Market witnessed what could have been described as “boom-bust” cycles in pricing where
being short or close to short of the reliability require resulted in pricing that was high
enough to attract new entry or close to zero suggesting the need for generator retirements. '

34.  In the context of state environmental rules that were coming to the fore'> or federal
environmental enforcement actions against coal fired resources that were located in the
eastern portion of the PJM footprint'® which was transmission constrained, there was no
means under the old Capacity Credit Market Design to reflect the costs for environmental
retrofits, thus leaving many resources in the eastern portion of the PJM footprint with no

choice but to retire absent a change in the resource adequacy market design.

2. PJM Interconnection L.L.C,. Docket No. ER05-1410 and EL05-148, August 31, 2005 and PJM
Interconnection, L.L.C. 117 FERC q 61,33, December 22, 2006.

13 See PJM Interconnection L.L.C., Market Monitoring Unit, 2006 State of the Market Report: Volume II
Detailed Analysis, March 8, 2007. Available at
https://www.monitoringanalytics.com/reports/PJM_State of the Market/2006/2006-som-volume-ii.pdf.
See Appendix E at 379-382 for summary of how the market worked.

' Id. See Figure 5-6 and Table 5-13 at 227 for a summary of pricing during 1999-2006.

15 See Maryland Healthy Air Act available at https://mde.maryland.gov/programs/air/pages/md_haa.aspx

16 See EPA Coal-Fired Power Plant Enforcement, available at https://www.epa.gov/enforcement/coal-fired-
power-plant-enforcement#:~:text=The%?20coal-
fired%20power%20plant%20industry%20is%20an%20EPA.compliance%201issues%20at%20the%20nati
on%_27s%20coal-fired%20power%?20plants.
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35.

36.

37.

With the introduction of the VRR Curve, which represented demand in the RPM design,
there were three essential elements: 1) a downward sloping demand curve rather than a
vertical demand for capacity; 2) different VRR Curves for different locations based on
transmission constraints to move energy into constrained areas; and 3) a three-year forward
auction for Capacity that explicitly recognizes the time to build. The downward sloping
demand curve explicitly recognizes that capacity has value beyond the reliability
requirement rather than zero under the vertical demand curve. The downward sloping VRR
Curve also recognizes that the value of capacity at quantities below the reliability
requirement were not infinite as implied by a vertical demand curve, or would immediately
go to the price cap.

The demand curve for different locations explicitly recognized that the energy from
capacity designated for resource adequacy must be dispatched around transmission
constraints, and thus that the value of capacity in transmission constrained areas, known as
Locational Deliverability Areas, may have greater value due to the ability to be delivered
behind binding transmission constraints. That is, the price of Capacity in constrained areas
should never be less than the price of Capacity in the wider RTO that is effectively
unconstrained.

The three-year forward design has a more important role than merely recognizing the time
to build for new Generation Capacity Resources. It also has the feature of providing
certainty about a stream of revenues through a capacity commitment three years prior to
the DY. This certainty regarding revenue streams three years forward reduces the value of
the real option to wait for more or better information before making decisions regarding

retirement or remaining in the market or potentially entering the market.
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B. The RPM Market was Designed and Approved by the Commission with Price

Volatility and the Possibility of Not Always Meeting the Reliability Requirement in
Mind

38. The filed settlement agreement was supported by simulation scenarios provided by
Professor Ben Hobbs on behalf of PJM that showed there would be price volatility and
periods in which the RPM Capacity Market would not achieve the reliability requirement.'”
Intuitively, this should not be surprising as all commodity markets experience price
volatility and of relative shortage of commodity that result in rising prices. This
phenomenon is shown for the RPM Capacity Market in their first VRR Curve review that
showed that even with a perfectly estimated Net CONE the VRR Curve originally
implemented would only achieve the reliability target 66 percent of the time in
simulations. '8

39. When the RPM Capacity Market was approved by the Commission in 2006, it approved a
design that included what was known as the Reliability Backstop Auction.'” The purpose
of the Reliability Backstop Auction is “to guarantee that sufficient generation, transmission

220

and demand response solutions will be available to preserve system reliability.

40. The Reliability Backstop Auction will be triggered under the following circumstances: The

7 PJM Interconnection, L.L.C., Settlement Agreement and Explanatory Statement of Settling Parties
Resolving All Issues in Docket Nos. ER05-1410-000 and -001 and EL05-148-000 and -001, September 29,
2006, Supplemental Affidavit of Benjamin F. Hobbs on Behalf of PJM Interconnection, L.L.C. on the
September 29, 2006 Settlement Demand Curve, at 3-8.

8 The Brattle Group, Johannes Pfeifenberger, Samuel Newell, Robert Earle, Attila Hajos, Mariko
Geronimo, Review of PJM’s Reliability Pricing Model (RPM), June 30, 2008 (“Brattle 2008 RPM
Report) at 57-67. Available at https://www.brattle.com/wp-
content/uploads/2017/10/6328 review_of pjms_reliability pricing_model pfeifenberger et al jun 30 2
008-2.pdf. In particular, see Table 10 and Table 12.

19 PJM Tariff, Attachment DD, Section 16.
20 PJM Tariff, Attachment DD, Section 16.1
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41.

42.

43.

total Unforced Capacity committed through self-supply or BRAs “for three consecutive
Delivery Years, equates to an installed reserve margin that is more than one percentage
point lower than the approved PJM Region Installed Reserve Margin.”?! This provision
within RPM

The implications of the aforementioned Reliability Backstop Auction trigger are that
periods of higher prices at or near the price cap in BRAs were expected to occur, and that
new entry immediately following a single occasion of the RPM Capacity Market clearing
below the reliability requirement with prices at the price cap were also not expected to
happen. This implication is perfectly consistent with the simulation scenarios provided by
Professor Hobbs supporting the 2006 settlement agreement and confirmed by Brattle in its
first review of the RPM VRR Curve in 2008 and every review thereafter.

In effect, the trigger for a Reliability Backstop Auction implicitly recognizes the time it
takes to bring new generation resources into commercial operation. Yet the language within
the Reliability Backstop Auction provisions also recognizes the possibility for demand
response as a means to meet the reliability requirement. Yet, as a practical matter, demand
response does not require the same kind of lead time to participate in the RPM Capacity

Market as do new generation resources.

. The Change of the Maximum Price on the VRR Curve Recognizes the Deleterious

Reliability Implications of Tying the Maximum Price to Net CONE.

Net CONE within the RPM Capacity market is an administratively determined value based
on the estimated cost to build and bring to commercial operation the Reference Resource

and an estimate of the Net Energy and Ancillary Service (“Net EAS”) Offset. Estimates of

21 PJM Tariff, Attachment DD, Section 16.3
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44,

45.

the CONE for the Reference Resource are subject to a great deal of uncertainty given that
underlying market conditions affecting the CONE could happen between the time of the
estimate and the timing of construction and new entry as is evident in Brattle’s Fifth, and
most recent, CONE review in 2022 where the estimates in the report and what was
ultimately filed changed appreciably.

Furthermore, the level of Net EAS Offset is merely an estimate. Through the 2025/2026
BRA, a Historic Net EAS Offset has been employed which took the previous three calendar
years of Net EAS Revenues for the Reference Resource at the time of the BRA held three
years prior to the DY. The implication is that estimated Net EAS where four to six years
behind the realized Net EAS for the DY. It is obvious history is not going to match the
realization of Net EAS Revenues so there is inherent uncertainty. The same is true for the
use of a forward Net EAS Offset such as the one that will be in place beginning with the
2026/2027 BRA.?? Forward markets are always changing and adjusting as new information
becomes available or the expectations of market participants change regarding the future,
thus a forward Net EAS Offset is also highly uncertain and new entrant expectations or
forecasts of the Net EAS Offset could be substantially different from what is shown by the
forward energy markets at any snapshot in time.

What are the implications of the uncertainty in the administratively determined Net CONE
for the VRR Curve? As Brattle first noted back in 2008 in relation to the use of the Historic

Net EAS Offset:

22 PJM Interconnection, L.L.C., Docket No. ER22-2984-000 Periodic Review of Variable Resource
Requirement Curve Shape and Key Parameters, September 30, 2022. See also The Brattle Group, Kathleen
Spees, Samuel Newell, Andrew Thompson, Xander Bartone, Fifth Review of PJM’s Variable Resource
Requirement Curve for Planning Years Beginning 2026/27, April 9, 2022. See also PJM Interconnection,
L.L.C., 182 FERC 61,073 (February 14, 2023) PP. 157-160.
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As a result, even after averaging over three historical years, the resulting value for
Net CONE could be very low. As a result of the low Net CONE value, however,
little or no entry occurs in the model. Because of this lack of entry, reserve margins
decline further, which may increase E&AS margins to the point at which Net
CONE is zero or even negative.?

46. Brattle amplified this concern in its Second Brattle RPM Assessment in 2011 when it
suggested the move of the maximum price on the VRR Curve, also known as “point a” to
be the maximum of the Gross CONE (e.g. the CONE value without the Net EAS Offset)
or 1.5 Net CONE to guard against a low Net CONE value that is substantially lower that
“true” Net CONE, or the NET CONE forecast/expectations of potential new entrants. This
problem was shown by Brattle as reproduced below in Figure 1.%*

47.  What Figure 1 shows is that a high Net EAS Offset and/or a Low Net CONE Value can
result in much lower prices and less reliability if the “true” Net CONE expected by
potential new entrants is higher that the low Net CONE value in the right-hand panel of
Figure 1. And while not discussed by Brattle, this will have corresponding effects of
retaining resources that require new investments such as environmental retrofits to remain

in the market and continue to provide resource adequacy.

23 Brattle 2008 Review at 61.
24 Second Brattle RPM Assessment at 97.

21



Figure 1: Reproduction of Brattle Figure 19 from the Second RPM Review in 2011 Showing

48.

49.

the Effect on the VRR Curve of Low Net CONE Values

Figure 19
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Note: Procurement target is defined as the reliability requirement minus the short-term procurement target.

This is not where the problems end with a low Net CONE, however. RPM is also a
locational market and there is an establishment of a Net CONE for every VRR Curve
established for constrained LDAs. What happens in the Net CONE established in a
constrained LDA is much lower than the Net CONE value for the unconstrained RTO?

As it turns out, by the time of Second Brattle RPM Assessment in 2011 this already had
been observed in the SWMAAC LDA that includes the BGE and PEPCO zones and the
cities of Baltimore and Washinton, DC for the 2010/2011 BRA as explained by Brattle.?
If SWMAAC had been binding on the ability to import capacity as defined by the Capacity
Emergency Transfer Limit (“CETL”) in the 2010/2011 BRA, SWMAAC could have

cleared below the LDA reliability requirement at a priced lower than the RTO price even

25 Second Brattle RPM Assessment at 100.
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though the LDA may have had available internal resources at costs above the 1.5 Net
CONE price in SWMAAC, but below the RTO clearing price.?®

50.  Brattle’s observation and concern from 2011 was witnessed in the 2025/2026 BRA. The
1.5 Net CONE values in SWMAAC and BGE LDAs were well below the Net CONE in
RTO and well below the RTO clearing price of $269.62/MW-day. For the DOM LDA, the
1.5 Net CONE value was only $0.23 above the RTO Net CONE, and below the RTO

clearing price. These figures are reported in Table 1.2’

Table 5: RTO Net CONE Value vs. Constrained LDA Net CONE Values in the 2025/2026
BRA

228.81 134.57 45.34 152.69
343.22 201.86 68.01 229.04

(NetGONE

ConE

- 451.61 466.35 466.35 444.26

51.  The implication from the 2025/2026 BRA is that if only 1.5 Net CONE maximum price
had been in place is that the BGE and DOM LDAs would have cleared resource deficient
at prices below the price in the unconstrained RTO. This outcome makes no economic or
reliability sense as the price of capacity in a resource deficient LDA that is transmission
constrained should be higher than the price in the unconstrained RTO. Moreover, had the
1.5 Net CONE maximum price been in place, it is likely the reliability outcomes would
have been worse in the BGE and DOM LDAs as at the 1.5 Net CONE maximum price it

is possible there were resources available at offers above 1.5 Net CONE that would not

*qd.
272025/2026 BRA Planning Parameters.
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52.

53.

have received a commitment in the constrained LDAs even though they would have helped

minimize the reliability shortfall.

. The PA Complaint and Proposed Remedy Ignores the Basics of the RPM Market

Design and History Leading to Harmful Reliability and Pricing Qutcomes the

Current Design Avoids

The PA complaint bases its argument on a single BRA outcome while the underlying RPM
Capacity Market Design. First, the PA complaint ignores the purpose of the downward
sloping demand curve and the locational nature of the design. Second, the PA complaint
ignores the acknowledgement within the design that prices and reliability outcomes will
fluctuate over time as built into the design, as well as the underlying analyses that have
predicted the kinds of BRA outcomes that have been observed over time. Ignoring these
features of the design has led to the fallacy that prices can be lowered without any reliability
or economic implications.

Furthermore, the PA complaint ignores the underlying fact that Net CONE is
administratively determined both for the CONE to plan, construct, and bring a new
resource into commercial operation as well as the Net EAS Offset that is subtracted from
CONE to arrive at Net CONE. As Brattle has pointed out into is RPM reviews, the value
of the “true” Net CONE, which is a function of expectations of potential entrants and
realization of actual Net CONE, is almost certainly different than the administratively
determined Net CONE due to uncertainties regarding EAS revenues and the actual cost to
bring a resource to commercial operation. The implied assumption that the administrative
Net CONE is “accurate and perfect” leads to the proposed remedy which ignores the
inherent uncertainty in the administrative Net CONE relative to new entrant expectations

and realizations.
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54.

In short, the proposed PA remedy would be disastrous for reliability and pricing outcomes
in the RPM Capacity Market in that it easily leads to lower prices in constrained LDAs that
are short capacity than in the unconstrained RTO which overall would be able to meet the
reliability requirement. Effectively, BRA pricing would be wholly inconsistent with the
reliability needs of the system and lead to worse reliability outcomes in the constrained
LDAs. Finally, if the Commission were to accept the PA complaint and its associated
remedy, which it should not, the Commission would be permitting the Governor of a single
state, the Commonwealth of Pennsylvania, to impose non-sensical pricing and poorer
reliability outcomes on other jurisdictions such as Maryland, Virginia, and North Carolina
without their agreement. In effect the PA would be shifting economic and reliability risks

from themselves to other jurisdictions in a non-transparent manner.

V. MECHANICS OF THE PA COMPLAINT’S PROPOSED VRR CURVE MAXIMUM

55.

56.

PRICE AND IMPLICATIONS FOR PRICE FORMATION, EFFICIENCY, AND

TRANSFERS OF SURPLUS

The proposed remedy offered by PA sounds simple as a short sound bite, but it is, in fact,
far more complex and has harmful implications for price formation and reliability
outcomes that are ignored within the complaint. In short, the proposal to abandon the Gross
CONE maximum price would result in lower prices and even less committed capacity in
the short run, sending the wrong price signal for longer-term market reactions needed to
avoid any potential capacity shortage.

Using the 2025/2026 Planning Parameters,?® Figure 2 shows the RTO VRR Curve as it was

implemented for the 2025/2026 BRA using the Gross CONE as the maximum price at

82025/2026 BRA Planning Parameters.
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Point A, and the proposed VRR Curve with a maximum price at 1.5 Net CONE based on
the 2025/2026 Planning Parameters. The two VRR Curves overlap and are identical
between Point B and Point C as shown in Figure 2. The Gross Cone VRR Curve used in
the 2025/2026 BRA between Point B and Point A is shown in blue while the 1.5 Net CONE
VRR Curve proposed is shown in orange above Point B.

What Figure 2 shows very clearly is the proposed 1.5 Net CONE VRR Curve lies entirely
below the Gross CONE VRR Curve from Point B, which is approximately 1.5 percent
above the UCAP reliability requirement all the way to Point A (on either curve) which is
approximately 1 percent below the reliability requirement. That is, for a given supply
curve, prices will always be lower on the proposed for reliability outcomes to the left of

Point B.
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Figure 2: Difference in the Gross CONE VRR Curve Used in the 2025/2026 BRA with a 1.5

58.
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Not only are there pricing implications, but there are also implications for reliability
outcomes between the currently effective VRR Curve and that proposed by PA as shown
in Figure 3. Figure 3 shows an example supply curve segment that happens to intersect
both VRR Curves to the left of Point B. Figure 3 shows not only prices reduced in the face
of an increasingly tight capacity situation, but also the amount of committed capacity

declines, making any pending reliability problem of a potential capacity shortage worse.
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60.

Figure 3: Price and Reliability Implications of the Proposed 1.5 Net CONE VRR Curve
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Figure 3 uses an example supply segment as the supply curve data for past BRAs is not
publicly available, but the directional results are the same as this example or the actual
supply curve. As shown, the quantity of committed capacity is greater under the VRR
Curve used in the 2025/2026 BRA compared to the PA proposed 1.5 Net CONE VRR
Curve. At the same time prices are higher under the current VRR Curve providing a clearer
signal for additional capacity.

The arguments made by PA in its complaint make two implicit assumptions regarding the
state of the RPM Capacity Market going into the 2026/2027 and 2027/2028 BRAs. The
first is that demand will growth fast enough relative to supply such that the BRAs will clear
to the left of Point A, meaning the RTO will clear capacity at more than one percent below

the UCAP reliability requirement. The second is that the maximum price does not matter
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as the quantity of capacity will be the same regardless of the maximum price at Point A
implying a large segment of the supply curve that is a vertical line. Neither of these will
necessarily be true.?’

Figure 4 shows the implications of the possibility of demand outstripping available supply
in the 2026/2027 and the 2027/2028 BRAs, but with some price responsiveness in the
supply segment between the price of 1.5 Net CONE and Gross CONE. Directionally, the
same results apply as in Figure 3, but with an example supply curve intersecting the flat

portions of the VRR curves to the left of Point A.

Figure 4: Reliability Implications of Demand Exceeding Supply of Moving to a 1.5 Net CONE
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As Figure 4 shows, changing the maximum price on the VRR Curve can potentially change

29 See Section VII below that demonstrates there is potentially over 19,000 MW UCAP of resources that
could offer in the next two BRAs.
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the quantity of cleared capacity. Lowering the maximum price could result in a worse
reliability outcome as there may be capacity available at prices between 1.5 Net CONE and
Gross CONE as shown in Figure 3. By reducing the maximum price, the signal to these
available resources is that they are not needed despite the fact they can help reduce the
possible capacity shortfall and improve reliability immediately.

In effect, what the PA complaint is asking for is to shift risk in ways they have ignored and
may not understand. That is, what PA is asking for is to shift and transform risk of their
immediate concern in a non-transparent manner, in the form of prices and expenditures,
toward and into increased reliability risk by committing fewer resources to provide
resource adequacy and thus, increasing the probability that load shedding may occur during

the DY.

VL.DYNAMIC NATURE OF MARKETS., ENTRY AND EXIT DECISIONS IN THE

64.

65.

CONTEXT OF RPM PRICES OVER TIME

A. Economic and Financial Consideration from Entry, Exit, or Remaining in the

Market in the Context of the Time to Build

When considering whether to enter, exit, or remain in the PJM market, generation owners
do not simply take a single snapshot in time, such as prices in a single BRA, as definitive
regarding economic and financial prospects as would be implied by the PA complaint.
Rather, it is about the stream of revenues/profits that generation owners and developers
expect to earn over the life of the asset, or remaining life in the case of an existing asset. In
part, these expectations are not just a function of future projections based on forecasts for
the future, but also of the history of prices and their associated market conditions.

The history of those prices has been presented in Table 1 and a smoothing of those over a
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three-year moving average has been presented in Table 2 and are reproduced below in
graphical form as Figures 5 and 6. Figure 5 reproducing Table 1 shows the year-to-year
volatility in prices while Figure 6 reproducing Table 2 shows the prices smoothed out as a
three-year moving average.

66.  What is essential to understand is that the consistency of pricing to support new entry
decisions since it takes time to plan, construct and bring new generation resources into
commercial operation. Under the best of circumstances historically, it required a minimum
of four to five years from entering the PJM interconnection queue to reaching commercial
operation. It is not atypical to see projects requiring as much nine to ten years from entering

the queue to entering commercial operation.*”

3% PJM Interconnection L.L.C., “PJM Planning Queue Serial Service Requests and Status” (“PJM Queue
Data”), accessed January 15, 2025. Available at https://www.pjm.com/planning/service-requests/serial-
service-request-status. This shows the date at which a resource entered the interconnection queue and the
date it reached commercial operation (in-service date).
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67.

Figure 5: BRA Prices over Time in RTO and Major Transmission Constrained LDAs
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Why would it have taken so long for projects to reach commercial operation? Part of it is
related to the value of the real option to wait for better information. For example, as shown
in Figures 5 and 6, if a project in the queue was located in RTO, after seeing prices decline
as they did for the 2012/2013 and 2013/2014 DYs, there was value in waiting to see if
prices recovered which they did beginning with the 2014/2015 DY as shown in Figures 6

and 6, and these prices remained at consistent levels to indicate the financial viability of

new entry.
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Figure 6: Three-Year Moving Average BRA Prices in RTO and Major Transmission
Constrained LDAs
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68.  Given the historic timeline to bring a project to commercial operation, it should not be
surprising to see that new entry of generation resources does not happen immediately with
BRA price realization. Figure 7 shows the new entry by year against the three-year moving
average of BRA prices.?! Overall, as shown in this graphic, there has been over 56,000
MW of capacity value as reported in the PJM interconnection queue, with nearly 42,000
MW of than being new natural gas capacity which is roughly 75 percent of the new capacity

value entering commercial operation in PJM.

3! Id. The capacity value is what is requested by the Interconnection Customer for the purpose of receiving
Capacity Interconnection Rights which allows a new resource to participate in the RPM Capacity Market.
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69.

70.

What Figure 7 clearly demonstrates is that it requires not just time, but a consistent series

of price signals to eventually bring resources into commercial operation. In the major

constrained LDAs in PJM, the three-year moving average prices remained around

$150/MW-day, with the equivalent price under Marginal ELCC being higher than this, and

that eventually brought increasing amounts of new entry from 2014 through 2018. From

2019 through 2024, the three-year moving average started its decline that went through the

2024/2025 DY. It is also no coincidence that the new entry fell off and was much more

sporadic after the 2018/2019 DY. In fact, 2024 was the first year in which no new natural

gas new entry via a new facility or uprates came into commercial operation.
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Figure 7: Three-Year Moving Average Prices vs. New Entry
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What is also striking about Figure 7 is the despite the 2025/2026 BRA price, the three
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moving average has a long way to go to reach the consistent pricing seen previously.*?
Unfortunately, the PA complaint and its proposed remedy would only hinder the market
from recovering to those previous price levels as it would truncate price formation over a

large segment of the VRR Curve as shown in the previous section.

B. Historic Context: Higher Prices in RPM Help Retain Existing Resources that May be at

71.

72.

73.

Risk for Retirement

The RPM Capacity Market not only is designed to attract new resources, but to also retain
existing resources that are economic. For existing resources facing decisions on future
investments need to remain in commercial operation, they view prices in much the same
way as potential new entrants as discussed above. This is especially true for resources
facing decisions regarding the cost of environmental retrofits or other necessary
investments to remain in the market as discussed below.

At the time of the start of the RPM Capacity Market, PJIM was facing a potential shortfall
in capacity in transmission constrained areas, which was one of the driving forces behind
the development and implementation of the RPM Capacity Market starting with the
2007/2008 Delivery Year.*

At that time, there were units facing environmental restrictions that were presented with

retrofit, repower, or retire decisions.** Retirement looked like the best option given the

32 As discussed in Section III above, the effective price when comparing to history is lower for the
2025/2026 BRA and is computed to be $226/47/MW-day in RTO, which brings the three-year moving
average to $96.50/MW-day to be consistent with the past BRAs. The same would be true for the major
constrained LDAs reported here.

33 Brattle 2008 RPM Report at 6-7.

3* See https://www.epa.gov/enforcement/pseg-fossil-lic-settlement as an example.
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74.

75.

76.

pricing and nature of PJM’s Capacity Credit Market mechanisms that preceded RPM,
which was posting prices that were effectively zero or near zero.*

Maryland passed the Healthy Air Act in 2006, which required coal fired power plants in
Maryland to reduce nitrogen oxide and sulfur dioxide emissions that would require those
resources to install pollution control retrofits or retire.*® Again, prior to the implementation
of RPM, these resources would have had no market mechanisms through which to reflect
their costs of environmental controls and be retained for reliability.

Over the broader PJM footprint, there were also EPA coal power plant enforcement
actions,”’ increased stringency of the Clean Air Interstate Rule*® which evolved into the
Cross State Air Pollution Rule as promulgated by EPA,* all of which required costs for
environmental retrofits.

The beginning of RPM witnessed four transition auctions that occurred less than three years
prior to delivery with the first full three year forward BRA being for the 2011/2012
Delivery Year. As can be seen in Table 1 and Figure 5 above, the prices were at a level that
retained existing resources facing retrofit or retire decisions. The result was the retention
of those resources rather than those resources retiring. One reaction to these prices was that

they were considered high by some states and yet did not incent immediate new entry as

33 PJM Market Monitoring Unit, 2007 State of the Market Report, Volume 2 Detailed Analysis, available at

https://www.monitoringanalytics.com/reports/PJM_State of the Market/2007/2007-som-volume2.pdf,

at 245 and 246 Figure 5-6 and Table 5-10.

37

36 See https://mde.maryland. gov/programs/air/pages/md_haa.aspx.

See https://www.epa.gov/enforcement/coal-fired-power-plant-enforcement#:~:text=The%?20coal-

fired%20power%20plant%20industry%20is%20an%20EPA.compliance%201issues%20at%20the%20nati

on%_27s%20coal-fired%20power%?20plants.

38 See https://archive.epa.gov/airmarkets/programs/cair/web/html/index.html.

39 See https://www.epa.gov/Cross-State-Air-Pollution.
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77.

78.

79.

many states in PJM wanted. But this misses the point. With the EPA coal power plant
enforcement actions and Maryland Healthy Air Act, RPM was extremely successful in
retaining those existing resources that could have easily retired in response to these
environmental policies.*’

As DR was able to participate directly in the BRA for the first time beginning with the
2012/2013 BRA, there was a rush of new entry of DR and this led to a reduction in prices
in the RTO, but in constrained LDAs prices remained higher reflecting transmission
constraints and higher costs associated with the costs of retaining existing resources as can
be seen in Table 1 and Figure 5 above.

With the EPA promulgation of the Mercury and Air Toxics Standards (MATS),*! the costs
of retrofits to comply with that EPA rule for the 2014/2015 and 2015/2016 BRAs raising
prices throughout the RTO as shown in Table 1 and Figure 5. Again, RPM helped retain
existing resources that could reflect environmental retrofit costs as well as incentivizing
new entry as discussed above.

The situation in PJM today is no different than the transition period at the start of RPM.
As PJM has projected up to 24,000 MW of additional generation retirements by 2030 due

to various state and environmental policies in the 4R Report.*?

However, many of these
policy-driven retirements need not happen if the RPM Capacity Market can provide price

signals to retain existing generation resources that could opt for making the necessary

%0 Brattle 2008 RPM Report, Table 2 at 21 assessing that over 24,000 MW was at risk for retirement prior
to RPM and over 4,500 MW of resources that deferred or delayed retirement due to RPM.

41 See https://www.epa.gov/stationary-sources-air-pollution/mercury-and-air-toxics-standards.

2 PJM Interconnection L.L.C., Energy Transition in PJM: Resource Retirements, Replacements & Risks
(“4 R Report”), February 24, 2023, Figure 3 at 8. Available at https://www.pjm.com/-
/media/library/reports-notices/special-reports/2023/energy-transition-in-pjm-resource-retirements-

replacements-and-risks.ashx.
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retrofits to comply with environmental policies as happened at the beginning of RPM and
with MATS. There are many resources at risk for retirement, but with higher prices, the
RPM Capacity Market may be able to retain them. These include two major coal-fired
power plants in Pennsylvania that may be able to make retrofits and remain in operation
rather than retiring.*

80.  Moreover, there are a set of resources that have retired but whose sites can be repurposed
or can be brought out of retirement that can eventually contribute to resources adequacy
such as Three Mile Island** and Homer City*’ in Pennsylvania. There is also the possibility
that resources with effective retirement dates of January 1, 2030 under CEJA*® in Illinois
could be repurposed and moved to other locations within PJM with sufficient price signals,
otherwise these resources will simply retire and the equipment may find a home in other
markets where the financial conditions are better than in PIM.

81. However, if the Commission takes up the PA complaint and its proposed remedy the

43 See https://www.tribtoday.com/news/latest-news/2021/1 1/coal-fired-power-plants-to-close-after-new-
wastewater-
rule/#:~:text=Those%20that%20intend%20t0%20close%20include%20two0%200f,t0%20regulatory%20n
otices%20obtained%20separately%20by%20The%20Associate. To date no formal deactivation notice has
been given by the Keystone and Conemaugh plants, but there is still time to invest in retrofits to keep these
facilities open.

4 See https://www.npr.org/2024/09/20/nx-s1-5120581/three-mile-island-nuclear-power-plant-microsoft-
ai. Three Mile Island would still need to re-enter the PJM interconnection queue, but the market signals
support bringing the resource back.

4 See https://www.powermag.com/largest-pennsylvania-coal-fired-plant-will-convert-to-natural-gas/.
Homer City retired in 2023 while observing the downward trend in prices, but now plans to repower
following the results of the 2025/2026 BRA, but if prices were to decline again, need not go forward with
the repowering.

%415 IIl. Comp. Stat. 5/9.15(1)(5); 415 Il. Comp. Stat. 5/9.15(j). See also David M. Egan,
“Illinois Generation Retirement Study,” Presented at the IL. CEJA Workshop, August 22, 2022 at 6.
Available at http://pjm.com/-/media/committees-groups/committees/oc/2022/20220822-special/item-03---
pjm-illinois-generation-retirement-study-presentation.ashx. The total retirements due to CEJA are
estimated to be 9,9661 MW ICAP in ComEd.
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Commission would short circuit the market process that has successfully worked in the
past in RPM in meeting the challenge of environmental policies that allow resources to be
retained through higher RPM prices that reflect their costs of meeting environmental policy
mandates while maintaining resource adequacy in the PJM Region as we saw in the PIM
transition auction period and with MATS. Further, rejecting the PA complaint would send
a signal to resources that could possibly be retained, brought out of retirement, or
repurposed that is worth investing in PJM without political interference that would truncate

prices in future BRAs.

VII. _ASSESSMENT OF POTENTIAL NEW ENTRY FOR THE 2026/2027 BRA AND
2027/2028 BRA
82.  The PA complaint completely ignores other sources of supply that could be immediately

&3.

available in the form of DR, PRD, Price Responsive Demand (“PRD”), variable and
intermittent resources such as wind and solar that are already in service, but that heretofore
may not have had adequate incentive to participate in the RPM Capacity Market. It also
ignores the incentives for those resources with ISAs or GIAs that upon seeing the recent
2025/2026 BRA prices, may decide to pay extra to equipment manufacturers and EPC
contractors to move their projects to commercial operation as quickly as possible. Markets
are dynamic and innovative, and the recent 2025/2026 BRA clearing price will give these
potential new resources more incentive to offer into future auctions if they believe that is

indicative of future prices.

. Potential New Entry and Market Clearing for Resources that Can Respond to Price

Immediately Outside the Interconnection Queue and Ignored by the PA Complaint

Prior to the 2025/2026 BRA, RTO prices were at their lowest three-year span in its history
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starting with the 2007/2008 Delivery Year. During this period, there was a small drop-off
in the amount of DR that cleared*’ and the amount of DR participation.*® Yet, the amount
of DR participating was as high as 19,243 MW ICAP ten years ago in the 2015/2016
BRA.*

84. DR is not beholden to the PJM interconnection queue nor the same kind of supply chain
issues that building “steel in the ground” may encounter. Under the ELCC values of 74
percent for DR for the 2026/2027 Delivery Year, the amount of potential DR that
could participate in the 2026/2027 and 2027/2028 BRAs is up to 14,240 MW UCAP,
or nearly 7,900 MW UCAP more DR than participated in the 2025/2026 BRA, if
participation levels are the same as 10 years ago.’

85.  Furthermore, as indicated by the Independent Market Monitor (“IMM”) as of June 30,

2024, there 1s 10,289 MW ICAP of solar which translates to 1,337 MW AUCAP of solar

47 PJM Interconnection, L.L.C., “Commitments by Fuel Type and Delivery Year” available at
https://www.pim.com/-/media/markets-ops/rpm/rpm-auction-info/rpm-commitment-by-fuel-type-by-
dy.ashx (“RPM Commitment Report”). DR cleared went from 8,903 to 8,631, to 8,173 MW UCAP in the
2022/2023, 2023/2024, and 2024/2025 BRAs respectively.

48 RPM Commitment Report and PJM Interconnection, L.L.C., “2024/2025 RPM Base Residual Auction
Results” available at https://www.pjm.com/-/media/markets-ops/rpm/rpm-auction-info/2024-2025/2024-
2025-base-residual-auction-report.ashx (“24/25 BRA Report”) showing in ICAP terms 9,678, 9,282, and
9,321 MW ICAP in the 22/23, 23/24, and 24/25 BRA respectively.

4924/25 BRA Report at 10, Table 5. It is important to note that DR in this BRA included shorter terms
resources such as Limited Summer and Extended Summer DR. There is no reason to believe that 10 years
later that this form of DR could not be converted to Annual DR that exists today and participate in the
market if DR could receive prices that were commensurate with giving up consumption that is highly
valued. The differentiation of DR has since been discontinued (see 146 FERC 9 61,052, January 30, 2014).
If one looks at the last BRA run three years prior to delivery (2012/2022), there were 10,992 MW ICAP of
DR offered. If one takes this value and multiplies by the 0.74 value for Demand Resources (see infra note
24) there is 8,134 MW of AUCAP DR which is still nearly 1800 MW AUCAP more than was offered in
the 2025/2026 BRA.

59 PJM Interconnection, L.L.C., “ELCC Class Ratings for the 2026/2027 Base Residual Auction” available
at https://www.pim.com/-/media/planning/res-adeqa/elcc/2026-27-bra-elcc-class-ratings.ashx. Take the
ICAP and multiply by 0.74 for Demand Resources.
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86.

87.

88.

&9.

that can participate in the market.”' The total UCAP of solar in service appears to have
participated in the 2025/2026 BRA.

There is also 12,072 MW ICAP of wind in service as of June 30, 2024 that translates to
4,104 MW UCAP available to offer for the 2026/2027 BRA.>? If all this available wind
offered, this would be an addition of nearly 1,500 MW UCAP to be offered over what was
offered in 2025/2026, and nearly 2,500 MW UCAP of potential resources that may clear
at higher prices.

Should PJM’s filing regarding must offer requirements for variable and intermittent
resources in Docket No. ER25-785-000 be approved by the Commission,> then this
capacity will be offered for the 2026/2027 BRA. Even absent an affirmative Order, these
resources have a greater financial incentive to offer into the 2026/2027 and 2027/2028
BRAs that are the target of the PA complaint.

In short, before even examining possible new entry from the interconnection queue, there
are over 10,000 MW UCAP (7,900 MW of potential DR and 2,500 MW of potential wind
resources) capacity that could possibly offer into and clear in the 2026/2027 and future
Delivery Year BRAs in response to the direction of prices shown in the 2025/2026 BRA.

Unfortunately, the PA complaint totally ignores these possibilities.

. Incentive for Additional DR and Renewable Resources to Offer Capacity at Higher

Prices

It would not be surprising or inefficient for prices to rise above those observed in the

>l Id. Multiply ICAP by 0.13 for tracking solar.
32 Id. Multiply ICAP by 0.34 for onshore wind.

3 PJM Interconnection, L.L.C., Docket No. ER25-785-000 Extending the Capacity Must-Offer
Requirement to All Generation Capacity Resources, December 20, 2024.
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90.

91.

2025/2026 BRA to attract these potentially immediately available resources. For DR, there
is a value associated with consuming energy, especially at peak times. This value for
consuming energy can be quite high reflecting the lost opportunities for industrial
customers to deliver products to their respective markets, or costs with interrupting
production processes that can waste time and materials that otherwise cannot be recovered
from their respective customers. By revealed preference this has been shown in previous
BRAs with where there is a significant amount of DR offered but not cleared.>*

For wind and solar resources, these are variable and intermittent resources that cannot
control their output in response to an Emergency that would force PIM to declare a
Performance Assessment Interval (“PAI”), thereby subjecting the owners of resources to
penalties for non-performance. Variable and intermittent resources must therefore have
the ability factor in their risk of non-performance into their offers for the RPM Capacity
Market, as PJM has suggested in its filing in ER25-785-000.> These resources would only
clear at prices that are sufficient to mitigate their assessment of performance risk.

In short, to attract resources that are immediately available, prices will need to reflect their
value of energy consumption (DR) and risks of taking on a capacity obligation (wind and
solar), and thus the 2025/2026 BRA results are sending the right price signals to attract
these resources to the market to maintain resource adequacy in RPM in subsequent BRAs

starting with the 2026/2027 and 2027/2028 BRAs.

>4 24/25 BRA Report at 11, Table 6.

> PJM Interconnection, L.L.C., Docket No. ER25-785-000 Extending the Capacity Must-Offer
Requirement to All Generation Capacity Resources, December 20, 2024.
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C. Potential New Entry from Resources in the Interconnection Queue Ignored by the PA

Complaint>®

92.  The PA complaint laments the backlog in the PJM interconnection queue and would have
the Commission believe it is impossible for anything that is in the queue today to be
available for the BRAs in 2026/2027 and 2027/2028. That is an assumption without any
merit. An examination of the PJM interconnection queue shows there exists 1,419 MW
UCAP value under construction as shown in Table 7 The UCAP value was calculated based
on the energy MW value in the queue multiplied by the 2026/2027 class average ELCC
values, and then the minimum of the capacity request or the ELCC value was used for the
ELCC Capacity Value in Table 7 and subsequent Table 8 and Table 9 below. All these
resources are through the PJM interconnection queue with executed ISAs or GIAs.

Table 6: ELCC Capacity Value of Resources in the Interconnection Queue Under
Construction

366 MW 237 MW 733 MW 0 MW 12MW 10 MW 1419 MW

93.  Of those resources under construction is a single combined cycle natural gas plant that
could contribute as much as 733 MW UCAP to the 2026/2027 or 2027/2028 BRAs and is
slated to be in commercial operation in January 2026.°” There are also 603 MW UCAP of
wind and solar under construction that may be able to reach commercial operation during
the timeframe of concern in the PA Complaint that was completely ignored in the

complaint.

56 Data analysis in this section is drawn from PJM Queue Data, accessed January 15, 2025.

57 https://www.tribtoday.com/news/local-news/2023/04/work-underway-at- 1 -2b-trumbull-energy-center-

as-private-ceremony-takes-place/

43


https://www.tribtoday.com/news/local-news/2023/04/work-underway-at-1-2b-trumbull-energy-center-as-private-ceremony-takes-place/
https://www.tribtoday.com/news/local-news/2023/04/work-underway-at-1-2b-trumbull-energy-center-as-private-ceremony-takes-place/

94.  Another 5,102 MW UCAP value of resource are shown in engineering and procurement in
the PJM interconnection queue as shown in Table 8. There are 1,430 MW UCAP of natural
gas resources, 1,729 MW UCAP of solar resources, and 919 MW UCAP of storage also
potentially available to offer as shown in Table 8. All these resources are through the PJIM

interconnection queue with executed ISAs or GIAs.

Table 7: ELCC Capacity Value of Resources in the Interconnection Queue under Engineering
and Procurement

1729 MW 566 MW 1430 MW 919MW 10MW 0 MW 5102 MW

95.  Intotal this is potentially an additional 6,521 MW UCAP that could move things forward
more quickly to reach commercial operation sooner if the 2025/2026 BA prices are an
indication of the near-term future direction of prices. Any of these projects in engineering
and procurement regardless of generating technology has the incentive to pay to move their
projects in an expedited manner to commercial operation so long as the expectation of
future prices is not interrupted by changes designed to keep prices down in the face of
potential capacity shortfall as the PA complaint would attempt to do.

96.  Under PJM’s queue reform there are also other projects that have worked their way through
the so-called “fast lane process” in the AE1-AG1 queues that are in process of executing
GIAs and could also possibly make commercial operation by the 2026/2027 or 2027/2028

DYs>®. In total there are 2660 MW UCAP of capacity value as shown in Table 9. These

8 PJM Interconnection L.L.C., Andrew Lambert, “Fast Lane & TC1 Progress Update,” presented to the
Interconnection Process Subcommittee, December 11, 2024. Available at https:/www.pjm.com/-
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resources in Table have completed all the study processes and are awaiting the execution

of GIAs.

Table 8: ELCC Capacity Value of Resources Completing the Fast Lane Interconnection Study

Process with GIA Imminent

1413 MW 266 MW 356 MW  60SMW 19MW 0 MW 2660 MW

D. The Total Potential New Entry that May Be Possible for the 2026/2027 and 2027/2028

97.

98.

BRAS

Adding up the DR and existing in-service resources that could offer and clear in future
BRA (up to 10,400 MW UCAP), along with those resources shown as under construction
and in engineering and procurement in the interconnection queue that already have ISAs
or GIAs (6,521 MW UCAP), and those resources that have finished the “fast lane” study
process (2,660 MW UCAP there are potentially as much as 19,581 MW UCAP. Only a
fraction of that capacity would need to offer and be available in the next two BRAs to
alleviate resource adequacy concerns and as well as shift the supply-demand balance back
toward the historic level of pricing, adjusted for Marginal ELCC, which has persisted in
the past.

However, that would all be upended should the Commission grant the PA complaint and
associated remedy as it will affect potential new entrant expectations and send the wrong

price signals regarding the need for new entry or the retention of existing resources. In the

/media/DotCom/committees-groups/subcommittees/ips/2024/20241211/20241211-item-03---fast-lane--

tcl-progress-update.pdf. Slide 4 shows the status of reaching the final GIAs for the “fast lane” serial

process.
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end, granting the complaint will only exacerbate any potential resource adequacy shortfalls
in the short-term while kicking the can down the road on higher prices that will be required

to retain resources and incent new entry to ensure resource adequacy in the future.
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Chapter 17, pp.421-452, 2012.

P. M. Sotkiewicz, “Value of Conventional Fossil Generation in PJM Considering Renewable Portfolio Standards: A Look
into the Future,” IEEE Power and Energy Society General Meeting, 2012.

R. F. Chu; P. F. McGlynn; P. M. Sotkiewicz, “Transmission Planning for Generation at Risk due to Environmental
Regulations and Public Policy Initiatives” IEEE Power and Energy Society General Meeting, 2012.

P. M. Sotkiewicz; J. M. Vignolo, “The Value of Intermittent Wind DG under Nodal Prices and Amp-mile Tariffs,”
Transmission and Distribution: Latin America Conference and Exposition (T&D-LA), 2012 Sixth IEEE/PES.
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Helman, Udi, Harry Singh, and Paul Sotkiewicz, “RTOs, Regional Electricity Markets, and Climate Policy,” in Generating
Electricity in Carbon Constrained World, Fereidoon P. Sioshansi, editor, Chapter 19, pp.527-564, 2010.

J. C. Smith; S. Beuning; H. Durrwachter; E. Ela; D. Hawkins; B. Kirby; W. Lasher; J. Lowell; K. Porter; K. Schuyler;
P. Sotkiewicz, “The Wind at Our Backs,” IEEE Power and Energy Magazine, Volume: 8, Issue: 5, 2010 Pages: 63 -
71

J. C. Smith; S. Beuning; H. Durrwachter; E. Ela; D. Hawkins; B. Kirby; W. Lasher; J. Lowell; K. Porter; K. Schuyler; P.
Sotkiewicz, “Impact of Variable Renewable Energy on US Electricity Markets,” Power and Energy Society General
Meeting, 2010 IEEE

Holt, Lynne, Paul M. Sotkiewicz, and Sanford V. Berg. 2010. "Nuclear Power Expansion: Thinking About Uncertainty"
The Electricity Journal, 235:26-33.

Holt, Lynne, Sotkiewicz, Paul, and Berg, Sanford, “(When) To Build or Not to Build? The Role of Uncertainty in Nuclear
Power Expansion.” Texas Journal of Oil, Gas, and Energy Law, Volume 3, Number 2, 2008, pp. 174-217.

Sotkiewicz, Paul M. and Vignolo, J. Mario, “Towards a Cost Causation Based Tariff for Distribution Networks with DG.”
IEEE Transaction on Power Systems, Vol. 22, No. 3, August 2007, pp. 1051-1060.

Sotkiewicz, Paul and Vignolo, Jesus Mario. "Distributed Generation." The Encyclopedia of Energy Engineering and
Technology, Vol. 1, pp 296-302. Ed. Barney Capehart. New York: CRC Press, Taylor, and Francis Group, 2007.

Sotkiewicz, Paul. "Emissions Trading." The Encyclopedia of Energy Engineering and Technology, Vol. 1, pp. 430-437.
Ed. Barney Capehart. New York: CRC Press, Taylor, and Francis Group, 2007.

Vignolo, Jesus Mario and Sotkiewicz, Paul M., “Towards Efficient Tariffs for Distribution Networks with Distributed
Generation,” Cogeneration and On-site Power Production, November-December 2006, pp. 67-75.

Jamison, Mark A. and Sotkiewicz, Paul M., “Defining the New Policy Conflicts,” Public Utilities Fortnightly, July 2006, pp.
36-40, 50.

Sotkiewicz, Paul M. and Vignolo, Jesus Mario “Nodal Pricing for Distribution Networks: Efficient Pricing for Efficiency
Enhancing DG.” IEEE Transaction on Power Systems, Vol. 21, No. 2, May 2006, pp. 1013-1014.

Sotkiewicz, Paul M. and Vignolo, Jesus Mario “Allocation of Fixed Costs in Distribution Networks with Distributed
Generation,” [EEE Transaction on Power Systems, Vol. 21, No. 2, May 2006, pp. 639-652.

Sotkiewicz, Paul M., and Lynne Holt, "Public Utility Commission Regulation and Cost Effectiveness of Title IV: Lessons
for CAIR." Electricity Journal 18(8): 68-80, October 2005.

O’Neill, Richard P., Sotkiewicz, Paul M., Hobbs, Benjamin F., Rothkopf, Michael H., and Stewart, William R. Jr.,
“Efficient Market Clearing Prices in Markets with Non-Convexities.” European Journal of Operational Research, Volume
164, Issue 1, 1 July 2005, Pages 269-285.

Sotkiewicz, Paul M., “The Impact of State-Level Public Utility Commission Regulation on the Market
for Sulfur Dioxide Allowances, Compliance Costs, and the Distribution of Emissions” Ph.D.
Dissertation, Department of Economics, University of Minnesota, January 2003.

O’Neill, Richard P., Helman, Udi, Sotkiewicz, Paul M., Rothkopf, Michael H., and Stewart, William R. Jr., “Regulatory
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Evolution, Market Design, and the Unit Commitment Problem” The Next Generation of Unit Commitment Models, B.

Hobbs, M. Rothkopf, R. O'Neill, and H.P. Chao editors. 2001.

Sotkiewicz, Paul M. “Opening the Lines,” Forum for Applied Research and Public Policy, Special Issue on the Role of
Public Power in Utility Restructuring, Summer 2000, pp. 61-64.

SELECTED WORKING PAPERS AND UNPUBLISHED MANUSCRIPTS

Holt, Lynne, and Paul M. Sotkiewicz. "Understanding Fuel Diversity Trade-Offs and Risks: Making Decisions for the
Future (pdf)" University of Florida, Department of Economics, PURC Working Paper, 2007.

O'Neill, Richard P., Sotkiewicz, Paul and Rothkopf, Michael. “Equilibrium Prices in Exchanges with Non-convex Bids.”
PURC Working Paper, January 2006, updated September 2007.

Sotkiewicz, Paul M. "Cross-Subsidies That Minimize Electricity Consumption Distortions" University of Florida,
Department of Economics, PURC Working Paper, 2003.
CONSULTING AND ADVISING EXPERIENCE PRIOR TO JOINING PJM IN 2008

2007 Advisor to the Government of Vietnam regarding the design and experience of wholesale electricity markets
as Government looked at the creation of US style ISOs to attract investment in generation assets for IPPs

2007 Independent Expert in the Matter of the Public Utilities Commission of Belize Initial Decision in the 2007
Annual Review Proceeding for Belize Electricity Limited

2006 Advisor to the Division of Air Resource Management, Florida Department of Environmental Protection
(FDEP) Regarding Implementation the Clean Air Interstate Rule (CAIR)
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HONORS AND AWARDS

2007 Fulbright Senior Specialist Grant in Economics with a specific request for expertise in electricity markets,
electricity regulation, and distribution tariff design, Universidad de la Republica, Montevideo, Uruguay.

2007 Principal Investigator, PPIAF/World Bank Grant to conduct two on-site training courses on the regulation of
the electric power sector and on independent power producers and power purchase agreements for the
Electricity Authority of Cambodia. Grant award $59,900.

2006 “Efficient Market Clearing Prices in Markets with Non-Convexities” published in European Journal of
Operational Research received New Jersey Policy Research Organization Bright Idea Research Award in
Decision Sciences.

2003 Transportation and Public Utilities Group, Ph.D. Utilities Dissertation Award for “The Impact of State-Level
Public Utility Commission Regulation on the Market for Sulfur Dioxide Allowances, Compliance Costs, and
the Distribution of Emissions”

1992-97  Distinguished Instructor, Department of Economics, University of Minnesota

1995-96

1994-95  Walter Heller Award for Outstanding Teaching of Economic Principles, Department of Economics,
1993-94  University of Minnesota

1992-93

1991-92  Distinguished Teaching Assistant, Department of Economics, University of Minnesota

1991 Phi Beta Kappa, University of Florida

Referee and Review Experience

IEEE Transactions on Power Systems

Integrated Planning Model (IPM) Base Case Version 5.13 Peer Review, Prepared for US EPA Clean Air Markets
Division, October 2014, prepared by Anthony Paul, Chair, Meghan McGuinness, Walter Short, Paul Sotkiewicz, John
Weyant through RTI International.

Determining the Economic Value of Coastal Preservation and Restoration on Critical Energy Infrastructure, prepared for
The Economic and Market Impacts of Coastal Restoration: America’s Wetland Economic Forum I, September 28,
2006, Washington, DC

National Research Council of the National Academy of Sciences report entitled “Changes in New Source Review
Programs for Stationary Sources of Air Pollutants,” February 2006

Ecological Economics

Environmental Science and Technology

California Energy Commission (CEC) Energy Innovations Small Grant (EISG) Program

Energy Journal

Journal of Environmental Economics and Management

IEEE PES Letters
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IASTED International Journal of Power and Energy Systems

The Next Generation of Unit Commitment Models B. Hobbs, M. Rothkopf, R. O'Neill, and H.P. Chao editors
2001.

Professional Affiliations

American Economic Association

International Association for Energy Economics
Association of Environmental and Resource Economists
|EEE Power and Energy Society

Energy Systems Integration Group (ESIG)

EXPERT TESTIMONY

PJM Interconnection, L.L.C. FERC Docket No. ER09-1063-004, Affidavit in Support of PJM’s Compliance Filing
with Order No. 719 and Order on Compliance Filing PJM Interconnection, L.L.C., 129 FERC { 61,250 (2009). June
18, 2010

In support of its compliance filing to establish a mechanism that ensures appropriate pricing during periods of

operating reserve shortages, as required by Commission Order No. 719, | provided the following: 1) A high-level overview
of PJM markets, planning, and operations, including a description of what is meant by an operating reserve shortage, and
how such shortages arise; 2) An overview of PJM reserve requirements, current reserve market structure, and data on
PJM's prices and operations at times when the grid it manages has experienced operating reserve shortages; 3) A
showing why PJM’s then current scarcity pricing not satisfy the Commission‘'s Order No. 719 criteria for operating reserve
shortage pricing mechanisms; 4) Description of the main elements of PJM's proposal to comply with Order No. 719's
shortage pricing policy, and how PJM's proposal satisfies the six criteria for reserve shortage pricing set by Order No. 719.

PJM Interconnection, L.L.C. FERC Docket No. ER09-1063-004, Affidavit in Support of Answer to Comments and
Motion for Leave to Answer to Protests, August 23, 2010. The purpose of this affidavit is to provide the following
regarding PJM’s proposed shortage pricing mechanism: 1) The complementary relationship between capacity adequacy
in the Reliability Pricing Model (“‘RPM”) and shortage pricing; 2) Additional evidence showing why PJM’ shortage pricing
proposal leads to energy prices that reflect the cost and/or value of energy, allocates energy to those who value it most,
enhance operational reliability, and leads to efficient market outcomes while the alternate proposal from the Independent
Market Monitor (IMM) fails to achieve any of these goals; 3) An explanation of how the proposed mechanism is consistent
with shortage pricing mechanisms in the New York Independent System Operator (“NYISO”) and ISO New England (“ISO-
NE”) that the Commission has already approved as Order 719 compliant.

PJM Interconnection, L.L.C. FERC Docket No. ER12-513, Affidavit in Support of Filing to Update its RPM Auction
Parameters (aka Triennial Review) December 1, 2011. This affidavit was submitted in support of three aspects of PJM'’s
proposed changes related to PJM’s capacity market, known as the Reliability Pricing Model (‘RPM”) including: 1) the
continued use of a nominal levelized approach to calculating the estimated Cost of New Entry (‘CONE”) that is used in
RPM'’s Variable Resource Requirement (‘VRR”) Curve; 2) retention of a combustion turbine (“CT”) as the

Reference Resource.

PJM Interconnection, L.L.C. FERC Docket No. ER-14-2490, Affidavit in Support of Filing to Update its RPM
Auction Parameters (aka Quadrennial Review) September 25, 2014 This affidavit was submitted in support of five
aspects of PUM’s proposed changes related to PJM’s capacity market, known as the Reliability Pricing Model (“RPM”): 1)
adoption of The Brattle Group’s (“Brattle”) recommended VRR Curve shape right shifted by 1% of the Installed Reserve
Margin (“IRM”); 2) continued use of a nominal levelized approach to calculating the estimated Cost of New Entry (‘CONE”)
that is used in RPM’s Variable Resource Requirement (*VRR”) Curve; 3) retention of a combustion turbine (“CT”) as the
Reference Resource: 4) use of a composite of Bureau of Labor Statistics (“BLS”) indices to adjust Gross CONE estimates
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in between periodic VRR parameter reviews; and 5) adoption of the labor estimates provided by the PJM Independent

Market Monitor (“IMM”) to determine Gross CONE values.

Grid Reliability and Resilience Pricing FERC Docket No. RM18-1, Affidavit in Support of the Electric Power Supply
Association (EPSA), October 23, 2017. This affidavit provides evidence the Department of Energy Notice of Proposed
Rulemaking (“NOPR” or “Proposal’) released on September 28, 20171 and appearing in the Federal Register on October
2,2017, does nothing to enhance reliability or “resiliency” of the bulk power system and will only succeed in distorting
wholesale power markets while also raising costs. Consequently, my affidavit supports EPSA’s contention the NOPR
should be rejected outright by the Commission.

ISO New England Inc. and New England Power Pool Participants Committee, FERC Docket No. ER18-620-000,
Affidavit in Support of the Protest of the New England Power Generators Association, Inc. January 29, 2018.

In summary, my affidavit explains that the proposed updated DDBT from $5.50/kW-month to $4.30/kW-month: 1) Relies
on a flawed and logically inconsistent methodology that differs from the DDBT methodology approved by the Commission
three years ago; 2) Sets a dangerous precedent in ISO-NE taking a position on the direction of its Forward Capacity
Market ("FCM") in terms of supply-demand balance and expected market prices that could anchor expectation of market
participants. The anchoring of such expectations can change FCA bidding and operational behavior that could harm
reliability; 3) The previous methodology approved by the Commission of using Static De-List Bids from oil steam and oil
combustion turbine generators remains the appropriate methodology for determining the DDBT; and 4) The cost-based
DDBT is likely higher than for FCAs 10-12 given that net going forward costs for oil steam and oil combustion turbine units
has likely increased given their age, and other risks and opportunity costs that may be coming into play. My affidavit
concludes that retaining the current DDBT until such time as a new DDBT threshold can be determined using the current
Commission-approved methodology following the discovery of the actual costs and risks faced by oil units.

Petition for Determination of Need for Seminole Combined Cycle Facility in Docket No. 20170266-EC and Joint
Petition for Determination of Need for Shady Hills Generating Facility in Docket No. 20170267-EC, January 29,
2018. Testimony and Exhibits on Behalf of Quantum Pasco Power, LP, Michael Tulk, and Patrick Daly. My
testimony supports the notion that there is no need for either combined cycle facility as Seminole Electric has consistently
over-forecast its load growth since the “great recession” and that once correcting for these large errors, there is no need to
build two new combined cycle facilities when there were other lower cost merchant generator facilities that offered their
capacity to Seminole.

PJM Interconnection, L.L.C. FERC Docket No. E18-34, Affidavit in Support of EPSA’s Filing and Comments in
PJM'’s Fast Start Pricing Proposal, March 14, 2018 My affidavit in this proceeding provides support for PJM’s desire to
allow resources with up to two-hour start up times to be considered “fast start” resources and to set price in accordance
with the fast start pricing principles the Commission has enumerated in its Fast Start Pricing NOPR. | explain PJM’s use of
IT SCED and request to allow two-hour start time resources to set prices as fast start resources are entirely consistent
with the ideas the Commission has enumerated with respect to fast start pricing.

PJM Interconnection, L.L.C. Capacity Repricing or in the Alternative MOPR-Ex Proposal: Tariff Revisions to
Address Impacts of State Public Policies on the PJM Capacity Market, FERC Docket No. ER18-1314-000, Affidavit
is Support of Comments of American Petroleum Institute, JPower USA Development, Ltd., and Panda Power
generation Infrastructure Fund, LLC May 7, 2018. My affidavit provides evidence that 1) The PJM Capacity Repricing
Proposal is not just and reasonable and is unduly discriminatory and results in an inefficient commitment of resources; 2)
The alternative proposal from PJM, MOPR-EXx, is just and reasonable and results in the most efficient and cost-effective
se of resource commitments; and 3) The current and previous iterations of the MOPR are not just and reasonable and are
unduly discriminatory because they do not apply to existing resources and they only apply to gas-fired resources.
Furthermore, my affidavit provides evidence that MOPR has always been viewed as a market power mitigation
mechanism that was originally intended to thwart or mitigate the exercise of buyer-side market power. | show in this
affidavit that MOPR and MOPR-EXx are still powerful market power mitigation tools that mitigate the

exercise of supplier market power facilitated by the current round of state subsidies to generation. Moreover, | show that
Capacity Repricing helps facilitate the exercise of supplier market power through three different means.
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Grid Resilience in Regional Transmission Organizations and Independent System Operators, FERC Docket No.
AD18-7-000, Affidavit is Support of Comments of the American Petroleum Institute, May 9, 2018. This affidavit
focuses of the comments submitted by PJM and: 1) Supports the idea that in the context bulk power system markets and
operation resilience and reliability are indistinguishable and that markets and well-designed incentives are the best
avenue to achieve a resilient and reliable bulk power system; 2) Explains why market mechanisms rather than suspension
of market and command and control regimes are better at achieving resiliency/reliability even during emergency
conditions and that PJM has not made a case for being given the authority to suspend markets; 3) That PJM has not
made the case that price formation through integer relaxation is linked to resilience/reliability while other price formation
that are crucial to reliability/resilience, such as shortage pricing and fast start pricing, be considered concurrently; and 4)
So-called “fuel security” is only a minimal contributor to resilience/reliability while transmission and distribution

assets are the leading causes for shedding firm load and outages of gas-fired units are not the leading category of
generation outages. With respect to generator reliability/resilience, simply providing additional compensation (or minimize
penalties) to generators in wholesale markets, without any ties to generator performance, does nothing to enhance
reliability/resilience of generators to withstand or minimize the impact of adverse events on the bulk power system.
Experience in PJM prior to and following the discussion and implementation of capacity performance has shown this to be
the case as generator performance has improved even in the face of lower energy market prices.

New England Power Generators Association, Complainant v. ISO New England Inc., Respondent. FERC Docket
No. Docket No. EL18-154-000, Affidavit in Support of Complaint and Request for Expedited Consideration of the
New England Power Generators Association, Inc. May 24, 2018. This affidavit in support of NEPGA’s complaint shows
the impact of treating Mystic Units 8 and 9 as a price taker on the ISO-NE markets as well as NEPGA's proposed
alternative to accommodating the participation of the Mystic units. Discussions include: 1) treating Mystic and other
resources retained for fuel security as price takers will do significant harm to the competitiveness of the FCM market and
is inconsistent with the first principles of capacity markets articulated by the Commission; 2) the proposal to insert an
above market cost resource into the FCM as a price taker does exactly the same harm as an exercise of buyer-side
market power, which he Commission has found to be unjust, unreasonable, and unduly discriminatory; and 3) the
proposed remedy offered by NEPGA does not distort the results of the Forward Capacity Auction, results in competitive
pricing outcomes in FCA, does not displace otherwise economic resources, and provides better reliability outcomes for
ISO-NE load than the current ISO-NE proposal.

New England Power Generators Association, Complainant v. ISO New England Inc., Respondent. FERC Docket
No. Docket No. EL18-154-000, Affidavit in Support of the Motion for Leave and Answer of the New England Power
Generators Association, Inc. June 19, 2018. This affidavit in support of NEPGA’s answer refutes the answer of ISO-NE
and protesters and responds that nothing in ISO-NE’s answer to the Complaint or the protests to the Complaint provides a
basis for ignoring that treating the Mystic Units as price takers would suppress prices below competitive levels and
inefficiently displace otherwise economic resources in a manner that is observationally equivalent to the harm done by an
exercise of buyer-side market power.

Panda Stonewall, LLC. FERC Docket No. ER17-1821-002, Testimony is Support of Panda Stonewall, LLC Reactive
Power Filing, July 2, 2018. This testimony supports Panda Stonewall’s reactive power rate case that has gone to hearing
and supports the inclusion of firm gas pipeline transportation, the use of proxy cost of capital values from the PUIM CONE
study and supports the inclusion of other administrative and overhead costs consistent with fixed, going forward costs
incurred by Panda Stonewall to remain in commercial operation. Furthermore, the testimony puts the costs of reactive
power into the context of the wider PJM market and other opportunities for compensation and well as providing historical
context around the Commission-approved AEP Methodology for reactive power rates.

ISO New England Inc. FERC Docket No. ER18-2364-000, Affidavit in Support of the Protest of the New England
Power Generators Association, Inc. September 21, 2018. This testimony supports NEPGAs protest that the proposed
ISO-NE treatment of resources held for winter fuel security as price takers in the FCA makes no sense since winter fuel
security is not associated with overall resource adequacy which is based on the summer peak. Moreover, the testimony
clearly shows the artificial price suppression that would occur based on ISO-NE proposed treatment of resources held for
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winter fuel security in the FCA.

Calpine Corporation v. PJM Interconnection, L.L.C. Docket No, EL16-49; PJM Interconnection L.L.C. Docket No.
ER18-1314-000, ER18-1314-001, EL18-178 Affidavit in Support of the Electric Power Supply Association, October
2, 2018. This testimony refutes the idea that the Commission proposed remedy a resource specific FRR Alternative
equally removes both demand and supply from the market and therefore does no harm. Such a mechanism is the
equivalent of an exercise of buyer side market power, artificially reduces price below competitive levels, inefficiently
displaces lower cost, economic resources with higher cost resources, shifts cost and benefits between market
participants, and reduces overall market efficiency. Additionally, PJM market simulations for scenarios from the 2020/2021
auction show the kind of damage that done to the market through the proposed remedy or equivalently buyer sider market
power by showing prospective price decreases and generation displacement, and the level of subsidy that could facilitate
a successful exercise of buyer-side market power.

Panda Stonewall, LLC. FERC Docket No. ER17-1821-002, Rebuttal Testimony is Support of Panda Stonewall, LLC
Reactive Power Filing, October 12, 2018. This rebuttal testimony supports Panda Stonewall’s reactive power rate case
responding to interveners and FERC staff and supports the inclusion of firm gas pipeline transportation, the use of proxy
cost of capital values from the PJIM CONE study and supports the inclusion of other administrative and overhead costs
consistent with fixed, going forward costs incurred by Panda Stonewall to remain in commercial operation. Furthermore,
the testimony puts the costs of reactive power into the context of the wider PJM market and other opportunities for
compensation and well as providing historical context around the Commission-approved AEP Methodology for reactive
power rates.

In the Matter of the Implementation of L. 2018, c. 16 Regarding the Establishment of a Zero Emission Certificate
Program for Eligible Nuclear Power Plants, New Jersey Board of Public Utilities, BPU Docket No. EO 18080899,
Testimony in Support of PJM Power Providers, October 22, 2018. This testimony responds to questions posed by the
BPU in this docket and provides analysis showing that the nuclear units in New Jersey seeking ZECs are not in need of
them to remain in commercial operation. The testimony shows that these resources, given know forward prices for energy
and capacity prices can cover their going forward costs in the absence of subsidies in the form of ZECs and will remain in
commercial operation despite warnings these resources will retire in the absence of ZEC payments.

Calpine Corporation v. PJM Interconnection, L.L.C. Docket No, EL16-49; PJM Interconnection L.L.C. Docket No.
ER18-1314-000, ER18-1314-001, EL18-178 Affidavit in Support of the Electric Power Supply Association,
November 6, 2018. This testimony responds to the lllinois Commerce Commission’s protest that suggests eliminating the
RPM Capacity Market and replacing it with an energy-only market construct because the capacity market is not a market
at all. It also responds to the notion that markets should account directly for environmental policy and because they do
not, it justifies lllinois zero emission credit program for nuclear resources. The testimony refutes these ideas by describing
in detail that all markets have administrative rules, and those markets can account for environmental policies when
properly formulated to put a price on emissions rather than subsidizing resources out-of-market. Moreover, this testimony
provides evidence of the need for the RPM Capacity Market to maintain resource adequacy as an energy only construct
would not result in sufficient resources covering going forward costs in the energy market alone.

Alberta Utilities Commission, Consideration of ISO Rules to Implement and Operate the Capacity Market,
Proceeding No. 23757, Evidence in Support of ENMAX Corporation, February 28, 2019. This evidence outlines the
elements of the Alberta Electric System Operator (AESO) proposed capacity market framework that require changes to
make align the capacity market with fair, efficient, and openly competitive market principles. The evidence addresses the
resource adequacy model, capacity value of resources, penalties and bonuses, market power mitigation, Net CONE
determination, and interactions with the energy market framework. The evidence also provides a high-level overview of
the objectives of a capacity market and how it should interact with the energy and retail markets in Alberta.

In the Matter of the Implementation of L. 2018, c. 16 Regarding the Establishment of a Zero Emission Certificate
Program for Eligible Nuclear Power Plants, New Jersey Board of Public Utilities, BPU Docket No. EO 18080899,
Response to Staff Questions on Accounting for Risk in Support of PJM Power Providers, March 8, 2019. This is a
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response to BPU staff questions regarding market risk. This response discusses the mitigation of overall market risk
based on changing conditions, optimal energy market offers and mitigation of energy market operational risk, and optimal
offers and risk mitigation in the capacity market that are available to all generation resources including nuclear resources.

In the Matter of the Implementation of L. 2018, c. 16 Regarding the Establishment of a Zero Emission Certificate
Program for Eligible Nuclear Power Plants, New Jersey Board of Public Utilities, BPU Docket No. EO 18080899,
Reply Testimony in Support of PJM Power Providers, March 19, 2019. This reply testimony responds to PSEG
comments regarding the need for ZECs for New Jersey’s nuclear units. This reply testimony updates the economic
analysis showing New Jersey nuclear units are currently profitable and expected to remain profitable in the future.
Furthermore, this reply points out that PSEG did not dispute the costs used in the initial analysis or the idea that new entry
of combined cycle gas generation can reduce emissions at zero cost at the margin given these resources will enter the
market absent subsidies. The reply argues, contrary to PSEG’s position, the threat to retire is not credible given the
statements and evidence provided by PSEG in its Securities and Exchange Commission (SEC) filings. This reply also
provides evidence that it would be infeasible for PSEG to buy out of its capacity commitments in Incremental Auctions
(1As) given the supply and demand conditions present in IAs to date.

Alberta Utilities Commission, Consideration of ISO Rules to Implement and Operate the Capacity Market,
Proceeding No. 23757, Reply Evidence in Support of ENMAX Corporation, April 4, 2019. This evidence replies to the
comments of other interveners regarding various elements of the Alberta Electric System Operator (AESO) proposed
capacity market framework. The reply evidence responds to intervener comments on elements of the Net CONE
determination, capacity and energy market power mitigation, the capacity value of resources inconsistencies between the
resource adequacy model and offered supply, and penalties and bonuses.

PJM Interconnection, L.L.C. FERC Docket Nos. ER19-1486 and EL19-58, Affidavit in Support of EPSA’s Filing and
Supporting Comments in PJM’s Enhanced Price Formation in Reserve Markets Proposal, May 15, 2019. This
affidavit supports PJM’s proposed extension of the ORDC concept to the Day-ahead Energy Market and further
refinements to the ORDC construct that employs methods of using history of reserve levels, load forecast error, and
generation output and reserves to determine an ORDC based on a loss of load probability. The affidavit also explains and
supports other refinements proposed by PJM such as explicitly pricing what was known as Tier 1 reserves to accurately
reflect the value those reserves provide to the system. Finally, | argue reserve pricing and the ORDC must explicitly
account for operator discretion in making reliability commitments outside of the market framework.

PJM Interconnection, L.L.C. FERC Docket Nos. ER19-1486 and EL19-58, Supplemental Affidavit in Support of
EPSA’s Reply Comments in PJM’s Enhanced Price Formation in Reserve Markets Proposal, June 26, 2019. This
supplement affidavit rebuts assertions made during the initial comment period. First, positive reserve prices do not imply
reserve shortage or scarcity conditions, but the price of reserves based on the value reserve provides beyond the
Minimum Reserve Requirement. Second, that PJM’s proposed ORDC appropriately accounts for out of market operator
actions that would otherwise result in the wrong price signal to the market regarding reserve position and system needs.
Third, that the proposed claw back of any revenues earned under the PJM proposal is inefficient and not just and
reasonable and confuses capacity market concepts with short-term operational needs.

Colorado Public Utilities Commission in the Matter of the Commission’s Implementation of §§ 40-2.3-101 and 102,
C.R.S. The Colorado Transmission Coordination Act, PROCEEDING NO. 19M-0495E, in Support of the
Intermountain Rural Electric Association, November 15, 2019. This evidence provides the Colorado Commission with
an overview of the benefits of RTO markets for electric cooperatives.

American Transmission Systems Incorporated, Docket No. ER20-1740 Affidavit is Support of Buckeye Power Inc.
Counter the Capacity Market Benefits of ATSI Moving from MISO to PJM and Recovery of Transition Costs, May
29, 2020. This affidavit provides empirical evidence and theoretical support that load connected to the ATSI transmission
system paid more in capacity costs in PJM than they would have paid had ATSI stayed in MISO to counter ATSI’s
argument that ATSI connected load would have paid more for capacity had ATSI remained in MISO.
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Alberta Utilities Commission (“AUC”) Distribution System Inquiry Proceeding 24116, Response from Kalina to
AUC Information Request Round 2, Jointly with Regulatory Law Chambers, Terradigm Energy, Inc, and Nican
International Consulting, Ltd on Behalf of Kalina Distributed Power, June 17, 2020. This response to information
requests provides support for an optimal distribution tariff design that rewards resources that reduce the need for
additional upgrades and reduce line losses and send price signals regarding the optimal location on the distribution
system. This response also argues against tariff policies that would inefficiently charge such resources for costs they do
not cause to either the distribution system or the transmission system and argues that efficient pricing is consistent with
the competitive objectives of the Alberta energy market.

Investigation into Resource Adequacy Alternative, New Jersey Board of Public Utilities, BPU Docket No. EO
20030203, Prepared Comments in Support of PJM Power Providers, June 24, 2020. These prepared comments
address the benefits of Reliability Pricing Model (RPM) Participation for New Jersey customers and the additional costs of
moving to a Fixed Resource Requirement (FRR) Plan as proposed by PSEG and Exelon in earlier comments. These
comments note the extra costs could be over $700 million per year for New Jersey customers and would facilitate the
exercise of market power by a small set of generation owners.

American Transmission Systems Incorporated, Docket No. ER20-1740 Reply Affidavit is Support of Buckeye
Power Inc. Counter the Capacity Market Benefits of ATSI Moving from MISO to PJM and Recovery of Transition
Costs, June 25, 2020. This reply affidavit supports the previously supplied empirical evidence and theoretical support that
load connected to the ATSI transmission system paid more in capacity costs in PJM than they would have paid had ATSI
stayed in MISO to counter ATSI’s argument that ATSI connected load would have paid more for capacity had ATSI
remained in MISO. Additionally, the reply affidavit responds to ATSI critiques of the original affidavit and the ATSI
responses to answers.

Alberta Utilities Commission (“AUC”) Distribution System Inquiry Proceeding 24116, Concluding Remarks of
Kalina Distributed Power, Jointly with Regulatory Law Chambers, Terradigm Energy, Inc, and Nican International
Consulting, Ltd on Behalf of Kalina Distributed Power, July 15, 2020. These concluding remarks reiterates support for
an optimal distribution tariff design that rewards resources that reduce the need for additional upgrades and reduce line
losses and send price signals regarding the optimal location on the distribution system. These concluding remarks provide
established economic theory to explain why the current policies that inefficiently charge such resources for costs they do
not cause are not in the best interests of Alberta’s energy market or Alberta energy customers.

Investigation into Resource Adequacy Alternative, New Jersey Board of Public Utilities, BPU Docket No. EO
20030203, “Prospective Minimum Offer Price Rule Price Floors and Cost-Effectiveness of the PSEG/Exelon Fixed
Resource Requirement Plan for New Jersey” in Support of PJM Power Providers, July 22, 2020. This whitepaper
responds to the PSEG and Exelon comments submitted on June 24, 2020, and it responds to the report of the
PSEG/Exelon Consultant assertions about the alleged cost savings of moving to a Fixed Resource Requirement (FRR)
Plan as proposed by PSEG and Exelon in earlier comments. This paper also discusses the Minimum Offer Price Floor
levels for various clean energy resources to show they would not be excluded from the RPM capacity market and would
clear the market given historic capacity prices.

PJM Interconnection, L.L.C. FERC Docket No. EL19-58-003 “Forward Looking Energy and Ancillary Service
Offset,” Affidavit in Support of Comments of the Electric Power Supply Association, September 2, 2020. Supports
and explains PJM’s forward-looking energy and ancillary service offset filing in the context of Commission approved
methods that use the same framework as the energy and environmentally limited opportunity costs which uses forward
looking fuel and power prices in the same way as the PJM proposal. The Affidavit also calls for further analysis of the
forward-looking methodology once there are realizations of actual power and gas prices compared to the forward prices
used in the methodology.

Alberta Utilities Commission (“AUC”) Proceeding 26090 DG Credit Module for Fortis’s 2022 Phase Il Tariff
Application, Evidence in Support of Kalina Distributed Power and Capstone Infrastructure Corporation,
December 14, 2020. This expert report discusses the economic and electrical equivalence of distribution connected
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generation (DCG) to reduced load on the distribution level and the resulting effects on transmission rates and cost
recovery in the Alberta power system. This report also points out that DCG is not the cause of so-called erosion of billing
determinants from the transmission system costs, but those are caused by over-forecasting load and transmission
overbuild. The report argues for retention of Fortis’s DCG Credit based on cost causation principles given DCG helps
reduce loading on the transmission system.

Alberta Utilities Commission (“AUC”) Proceeding 26090 DG Credit Module for Fortis’s 2022 Phase Il Tariff
Application, Reply Evidence in Support of Kalina Distributed Power and Capstone Infrastructure Corporation,
January 27, 2021. This reply report provides additional detail regarding the subjects discussed in the initial report,
responds to intervenor comments, and explains how DCG can enhanced the efficiency of the Alberta Energy Market as
well as providing cost-effective reductions in future transmission build out.

Southeast Energy Exchange Market Agreement FERC Docket ER 21-1111, Affidavit is Support of Public Interest
Organizations, March 15, 2021. This affidavit points out the market design and market power shortcoming of the
proposed Southeast Energy Exchange Market (SEEM) rules and governance structure as well as problems with the
supporting benefit/cost analysis supporting the proposed market design. The affidavit highlights transactional complexity,
computational complexity, and rules that allow market power exercised through manipulating submitted parameters as
why the Commission should not approve the proposed design and set a technical conference to discuss a more robust
market for the Southeast.

Jackson Generation, LLC v. PJM Interconnection in FERC Docket No. EL21-062, Affidavit in Support of Jackson
Generation’s Complaint, March 30, 2021. This affidavit argues that it makes economic sense for PJIM and the
Independent Market Monitor to consider a longer asset life than 20 years and the consideration of sunk costs in
determining the Minimum Offer Price that Jackson could offer into the 2022/2023 Base Residual Auction. Furthermore, |
argued that the tariff language is explicitly consistent with the tariff language as well as previous PJM precedent in
allowing longer asset lives and sunk costs when | served as PJM’s Chief Economist and oversaw making Minimum Offer
Price determinations.

Southeast Energy Exchange Market Agreement FERC Docket ER 21-1111, Affidavit is Support of Public Interest
Organizations, June 28, 2021. This affidavit responds to the Southeast Energy Exchange Market (SEEM) filing
responding the FERC Staff's Deficiency Letter and continues to point out the market design and market power
shortcomings of the rules and monopoly position of the filing parties. This affidavit concentrates on data transparency and
the lack of truly independent market monitor to guard against market abuses by large participants, uses existing data from
Southern Company’s auction market to show that market participation in the prosed design will be effectively non-existent
and that this is all by design since the incentives of large franchise monopoly supporters of SEEM are to retain their
monopoly positions. governance structure as well as problems with the supporting benefit/cost analysis supporting the
proposed market design. The affidavit also highlights areas around computational complexity and the ability to foreclose
transactions with other parties leads to an inability to run the market in the time allotted and results in de facto market
manipulation.

Alberta Electric System Operator Transmission Rate Design, in Alberta Utilities Commission Proceeding 26911,
Report in Support of Industrial Power Consumers Association of Alberta (IPCAA) and the Dual Use Customers
(DUC), March 28, 2022. Report entitled “Transmission Rate Design and Energy Market Efficiency” shows why the
AESO’s proposed rate design to shift fixed costs into volumetric charges is inefficient and leads to uneconomic bypass
and harms the Alberta Energy Market. This report also shows why a shift to non-coincident peak charges away from peak
charges leads to inefficient decision making by customers and violated cost causality principles in rate design. The
conclusion is that the optimal rate design for bulk power transmission should be based on coincident peak charges that
includes all the fixed costs of the system.

Rebuttal Report Regarding the Review and Evaluation of Alternatives and Benefit Cost Analysis Prepared for
Renovo Energy Center in Clean Air Council et al. v. Pennsylvania Department of Environmental Protection,
Environmental Hearing Board Docket No. 2021-055, May 2, 2022. This report responds to Appellants refuting
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statements regarding benefit-cost analyses, facts regarding the PJM and NYISO markets, and assertions emissions
increases of the proposed facility.

Department of Environmental Protection, Environmental Hearing Board Docket No. 2021-055 Affidavit Prepared
for Renovo Energy Center, July 18, 2022. This responds to Appellants affidavits regarding emissions data, PA DEP not
being responsible for generator entry and exit decisions, and logical flaws in Appellants Expert benefit-cost analysis.

PJM Interconnection, L.L.C., Docket No. ER22-2984-000; Periodic Review of Variable Resource Requirement
Curve Shape and Key Parameters, Affidavit in Support of Protest of J-Power USA Development Co. Ltd., October
21, 2022. This affidavit explains why PJM’s choice of a 20-year asset life for the Reference Resource Net CONE in the
ComEd LDA is in error due to the Climate and Equitable Jobs Act (CEJA) that requires all gas resources reach zero net
emissions by 2045. Additionally, the affidavit explains that such LDA specific adjustments for the Energy and Ancillary
Service Offset and CONE area differences for labor are common, hence reducing the asset life in ComEd would
reasonably be accommodated.

PJM Interconnection, L.L.C., Docket No. ER22-2984-000; Periodic Review of Variable Resource Requirement
Curve Shape and Key Parameters, Reply Affidavit in Support of Protest of J-Power USA Development Co. Ltd.,
November 18, 2022. In response to the answers filed by PJM and the Public Interest Entities to explain why their
responses are irrelevant and/or fail to address the concerns J-POWER brought up in its protest with regard to the effect of
the lllinois Climate and Equitable Jobs Act on the Commonwealth Edison Company Locational Deliverability Area (“LDA”)
in the PJM capacity market. | explain here that what PJM proposes to do in its filing is a violation of the spirit

and intent of PIM’s FERC-approved Tariff and Reliability Assurance Agreement if not a direct failure to follow the plain
terms of the governing documents and | provided evidence showing the reliability urgency that is forthcoming in the
ComEd LDA requires a shorter asset life for the Reference Resource to be used in developing the Variable Resource
Requirement Curve used in PJM’s capacity auctions.

PJM Interconnection, L.L.C., Docket No. ER23-729 and EL23-19; Protest of PIM’s Filing to Change the Locational
Deliverability Area Reliability Requirement in the midst of the 2024/2025 BRA in support of the Electric Power
Supply Association, January 20, 2023. This affidavit argues PJM’s proposed solution is clearly retroactive rather than
prospective, upsets settled expectations, introduces unnecessary uncertainty, and is bad market design, creates a false
equivalence between physical reliability needs as determined by PJM’s own planning methods with its own ideas of
economic supply-demand balance, ignores the real reliability problems that exist in DPL-South as evidenced by
historically high prices, tight supply-demand conditions, and the auction outcome PJM seeks to avoid, and the market
outcome was easily anticipated.

Aurora Generation, LLC, Elwood Energy LLC, Jackson Generation, LLC, Lee County Generating Station, LLC,
Lincoln Generating Facility, LLC, LSP University Park, LLC, Rockford Power, LLC, Rockford Power Il, LLC,
University Park Energy, LLC, Complainants, v. PJM Interconnection, L.L.C., Respondent. Docket No. EL23-54,
April 3, 2023. | show throughout Elliott, PUM power prices and underlying transmission congestion and the ComEd
supply-demand balance were inconsistent with the idea that PJM was in any kind of emergency condition in ComEd
through the December 23 and 24 PAl intervals. ComEd Zone generators would not have been able to deploy reserves to
the rest of PJM. During the final 12 hours of the PAI event on December 24, energy and reserve prices were inconsistent
with the idea there were emergency conditions. The lack of timely commitments of generation in ComEd, the cost of gas
fired generation in ComEd based on intra-day gas prices were inconsistent with economic dispatch of gas fired resources
in ComEd to support the rest of PJM or exports out of PJM. | also showed PJM violated its Tariff, Operating Agreement
(“OA”), NERC standards, and PJM Manuals by allowing exports to continue while PJM entered reserve shortages, failing
to curtail Non-Firm export transactions prior to and during Emergency Actions, and failing to recall exports supported by
PJM Capacity Resources, and in effect employing emergency load management to support non-firm exports.

Coalition of PJM Capacity Resources, Complainants, v. PJM Interconnection, L.L.C., Respondent. Docket No.
EL23-55, April 4, 2023. In this testimony | showed how PJM lacked situational and operational awareness leading up to
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and during Winter Storm Elliott and violated its Tariff and operating procedures: 1) Despite the clear and consistent
weather forecasts as early as seven days prior to Winter Storm Elliott, PJM’s demand forecast failed to account for the
impending weather conditions. PJM Day-ahead Energy Market commitments were inconsistent with the
impending reliability needs that were being signaled by other factors and that were realized in real-time operations. 3)
PJM failed to notice that gas pipelines serving PJM gas-fired generation had issued critical notices asking or ordering
shippers to avoid gas imbalances and adhere to nomination and flow times and 24-hour ratable takes and failed to
understand the timing of gas nominations and flows on pipelines and how that would affect the intra-day scheduling and
commitment of gas fired resources to serve the load which had been grossly under-forecast. 4) PJM, ignoring the weather
forecast relative to the load forecast and gas pipeline notices, failed to commit sufficient additional resources per its
Emergency Operating Procedures to ensure sufficient generation was available. 5) PJM missed the clear signals from the
natural gas markets that showed extremely high gas prices throughout PJM indicating the severity of the cold weather
coming, contrary to the PJM load forecast.6) PJM continued to flow non-firm exports and exports that were likely
supported by PJM Capacity Resources and while employing emergency load management contrary to the PJM Tariff and
emergency operating procedures.

East Kentucky Power Cooperative, Inc., Complainant, v. PJM Interconnection, L.L.C., Respondent. Docket No.
EL23-74, May 31, 2023. | supported EKPC’s Complaint in an affidavit that builds upon testimony | have already provided
in Complaints filed at FERC in Docket Nos. EL23-54 and EL23-55 with the following updates and additions: 1)
|dentification of 5-minute intervals experiencing Primary or Synchronized Reserve Shortages in which there was also a
Maximum Emergency Generation event and/or emergency demand response in place. 2) Matching the identified 5-minute
intervals with the volume of Net Scheduled Exports delineated by different levels of transmission service as posted by
PJM on its OASIS. 3) A description of why PAls should not be triggered by a PJM emergency declaration alone such as
the call for Pre-Emergency and Emergency Demand Response and/or Maximum Generation Emergency Actions but
should also be accompanied by evidence of a Primary and/or Synchronized Reserve Shortages.4) Assessed what
Primary or Synchronized Reserve Shortages would have existed had all Non-Firm (on a transmission reservation basis)
exports to the Tennessee Valley Authority and Duke Energy Carolinas and Duke Progress been curtailed as is required
under NERC EOP 011-12. | also provided a background history regarding PJM’s Capacity Performance (“CP”) design
explaining that CP did not envision or contemplate exports to neighboring control areas because it was assumed PJM, if it
were in emergency conditions, would have been a net importer of energy, and why exports to support external loads
during a PAl is inconsistent with cost causation principles. | also showed why the current Penalty Charge Rate based on
Net CONE results in undesirable reliability outcomes as it can lead to a loss of multiple years of capacity revenue within
the span of only two days, and the loss of capacity that occurred during Elliott.

POLICY WHITEPAPERS and Reports

NYISO Meter Data Study-Final Report, December 8, 2017. Available at
https://www.nyiso.com/documents/20142/1391862/NY1SO-Meter-Data-Study-Report.pdf/db0de386-04b1-8818-3f77-
194bc71a8c37. This report examines the meter data policies in the NYISO in comparison to similar polices in PIM,
CAISO, and ISO-NE and the role of entities providing meter services for DER as may be required into the future. This
report address and provides recommendations on 1) Baselines for DER as required and modification to existing baselines
if needed; 2) Potential for the statistical sampling of a subset of DERs for establishing baselines and for market settlement
in the energy, capacity, and ancillary services markets; 3) Interactions of baselines and DER aggregation; and 4)
Simultaneous participation in both retail and wholesale markets by DERs.

The Market and Financial Position of Nuclear Resources in Pennsylvania, April 5, 2019. Available at https:/citizens-
against-nuclear-bailouts.prezly.com/new-report-highlights-long-term-profit-projections-for-pennsylvania-nuclear-generators and
https://cdn.uc.assets.prezly.com/210b1e76-c577-4ffb-9bb9-c60c1f4299b8/-/inline/no/

This paper shows that nuclear resources in Pennsylvania are profitable historically and going forward and are in no need
of any subsides to keep these resources in service.
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The Market and Financial Position of Nuclear Resources in Ohio, May 13, 2019. Available at
https://img1.wsimg.com/blobby/go/30b6d3a5-dffd-4a1b-9b4d-
0bf3451282cd/downloads/OH%20Nuclear%20Analysis%2020190513-final.pdf?ver=1559092681975

This paper shows that nuclear resources in Ohio, Davis-Besse and Perry, are profitable historically and going forward and
are in no need of any subsides to keep these resources in service as proposed under House Bill 6.

Economic Benefits to Ohio Electricity Consumers from the Repeal of House Bill 6, September 16, 2020. This paper
shows that the Repeal of HB 6 in Ohio would lead to lower electricity bills for Ohio consumers with saving coming from
keeping energy efficiency and demand response programs, and the repeal of subsidies for legacy coal units and the
Davis-Besse and Perry nuclear units.

Assessment of the Fixed Resource Requirement Option for Delaware, Prepared for the Delaware Public Service
Commission, June 29, 2021. Presented to the Delaware Public Service Commission Open Meeting, October 6,
2021. This paper reviews the FRR Rules in PJM and analyzes the trade-offs for Delaware of opting into an FRR Plan with
regard to costs, ability to meet RPS requirements, and overall feasibility. The meeting agenda and minutes are available
at https://publicmeetings.delaware.gov/#/meeting/67673.
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